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DETAIL 14

o 144° '
48’ a8 g
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B 0000 E OOOO E 0000 E
4
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—
DETAIL 14
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—
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—

Al
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DIST] COUNTY | ROUTE TOTAL PROVECT SHEETS

REGISTERED CIVIL ENGINEER

July 1, 1992
PLANS APPROVAL DATE

NO PASSING ZONES-ONE DIRECTION

DETAIL

DETAIL

DETAIL

DETAIL

DETAIL

DETAIL

DETAIL

DETAIL

DETAIL

PAVEMENT

o o T T e Tlpe T T
B B isesse]

; — ap*
L T 8 peT' 1 -
B OB @ B B

[+ | [+ | + |
[P J S S J—

48°.

. g B B 24— o,
BE 966 @ 008 /i
MOOOECOMOOOO AT

A

o | | 36—
[rsseszeizese]

[
‘alLs

«L—w——oel?ﬁk—w' — 3
20 @000 Bl

u®&®®®u&®®@®uT
— - 4

vYOoZcvY NVid

NO PASSING ZONES-TWO DIRECTIONS

22 g i,
— B = a1,
29 24~
.
23 &@@@@@E@@@@@Ei

HEPREOOREAOOE®RT
—- *{ & F
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MATIETS AP, (AT Lives
A20A

NO SCALE
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LEFT EDGELINES
(Divided Highways)

DETAIL 24
— S~ Edge of traveled way
P
DETAIL 25 — L‘E
Ed f
: T A a T,
—— 48
DETAIL 25A

a1
- L-—zq ———4—-——24

\Edqe of troveled woy

DETAIL 26 ———FEdge of iraveled way ,

- fe—

@ - 2

DETAIL 27 LT
~—
a E?'g:e:;fd way : N AP
—_ | L3 /
RIGHT EDGELINE
—r -
DETAIL 27B [= '

f
\ Edge of traveled way

RIGHT EDGELINE EXTENSION THROUGH

INTERSECTIONS
—
DETAIL 27C [ / /
12’ 12 9 2’
3
LEGEND
MARKERS

B TYPE D Two-way Yellow Reflective
@ TYPE AY Yelow Non-reflective

TYPE H One-way Yellow Refiective

LINES
[ o white

R 4" Yellow

~agpmem Direction of Travel

MEDIAN ISLANDS

=
DETAL 28T, i

rLd 24
4tk 3
- BP0 C0HOO0OeR _I
DETALL 30— BO©OOCHOSOeBHE T
2' Minlmum 3
HOR0CCHOO0O0R _{

—_ B00000HeeeeeR T

MARKER

DETAILS 0.63"-0.80"

DETALS e
0.2720.05" 1 ¥

Reflective Face

TYPE AY
o + oS
(e
0.40"-0.75" 0.40"-0. 75‘—F

vV B
-‘

i

NS

NOTES
I. Minimum projected area of
reflective face = LOO square inch

2.Reflectlve marker need not be rectangulor
3. Detall27A deleted

DIST| COUNTY ROUTE

1Ok eRbET [, [ty

REGISTERED CIVL ENGMNEER

TWO-WAY LEFT TURN LANES July |, 1992

PLANS APPROVAL DATE

DETAIL 3I

-— HV;‘+BV2’+T’+5V!"{
m B B OB B B

—
DETAL 32 | % .
o 20— 28— 22—
-— 8 ] B B B g1,
a8 Jasssenias] B o] £
[E——
g — e 12 e 3 2 e 36— 2B 02t
[seiss] B i) s EI._i_{T
—_ =] C ] 8 ] giz.?"
b 96 -
DETAIL 33 «
i e L= I
HOOROCORHOORORECOCR0E0000ORN000CRRO00OB. I
B [:X:=1: X o0eR = [-Y-Y-Y: ——
e@_:;; é-——.a'——‘-—w'—*—ls' 15'—-0-—1263—|a'—-| 012’
@@9@@@&@@@@@&?@@@9@@@@@@@@@@@@@E@@@@@jﬁ_!;"
| 96’ 1
INTERSECTION TREATMENTS
DETAIL 34 , I00 Minimum
Fﬁfl oo ———— | [ _,P_‘N—ﬂ
3 ra 12—t g | e [ ke — 1§ 1
] ] s B l T_L
= m —‘E
e oy ] 2, —JH + —|
2 A ” ” +| 18 —t-12 18" 18—tz
DETAIL 34A o0 i 5
inimum P ,
iz % . ‘»— 100° Minimum ———'\/-1 ,
E= 2l g {
3 T B —
— ‘ et e 36 ————12' |
DETAIL 35 ‘

100 Mlnlmum
t: 24" —+——-—24 2"
| 4] | —— _L
€ 3 LL

Centerilne Intersecting St

s B Em B EE 8 BB L
oo : | : ] [: I BVl 7 w8/ LB/ 3
2= e e EZA=E RS
100’ Minimum ‘
DETAIL 35A ! t-—— 100° Minimum —/\,.I
- f—r— 7 | | e
B ] :

J E——

- B3
3 1 B feTtrbe— 17—+
—r F—'\,—— 100" Minimum ————~——-|
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKERS AND
FIC LINES TYPICAL DETAILS

TRAF
NO SCALE

‘als

902V NVid

[A208B ]
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EXIT RAMP NEUTRAL

AREA (GORE) TREATMENT

LANE DROP AT INTERSECTIONS

ik ==

DETAIL 36
i | Edge of Traveled Way (Mainiine)
2 ———— 2 & L DETAL 378 w0 v et i
2o @ m mi o [
]7: ¥ ? ]
o wnire tne | L See Dotall 218" 4" white iins | L s :;;( ) !-6‘-j 3 I o &3 l'"'{
- N T s R o Y 10 00 O O —
Std Pian AZOB\ 8" White line
Through troffic g S potan e,
a
4” Yeilow fine
Edge of Traveled Way (Ramp) DETAL 37C 90’
b 30 30" -+ 300 ' 30 6 36
ENTRANCE RAMP NEUTRAL AREA (GORE) TREATMENT I ,,|..-,J
DETAIL 36A 88 @ 88 88 B 88 88 @ 88 88 B 88 88 88 M8s8s8 BIIBBWL
/4" White line Edge of Traveled Way (Mainiine)
—r— / Through traffic =i See Detall 38C
) ]| Std Pion A200 "]
See Detalls 27B x §/$J QGJ“-OM"] ;
Std Plon A208 e 4 White line MARKER @j—"{ .
See Detallg DETAILS 0.2+ 0,05
—— N -
8” White Line ?;gep"“’"ué.?g:.—s Optional LEGEND ED ‘:&' ~
4 Yelow line MARKERS g° >
Edge of Traveled Way (Ramp) O THFE & White Non-refiect! - 4
e Non-re ve
[B 1YpE ¢ Red-cleor Refiective >
gg; g;’;\"":zgg‘ [ TYPE G One-way Clear Refiective N
g Directlon of Travel 8

LANE DROP AT EXIT RAMPS
DETAIL 37 o
Repeat at !, mile Intervals e
— 30 30 o 30 -t 30" 6’ 3' o6 2?8 ol 2383 See Detall 36
l6'e] 3 joi2ee] 3 t-e':l— o / o a / o
I R e I HDDBDDD“____D—%#?\TL‘
8" White line
—r
DETAIL 37A w *
Repect at Y2 mile intervals 300"
[ 30 30° ; 30° ' 30— I o6 See Detall 38C See Detoll 36
e Std Plan A20D
bl 3 izl 3 l-sJ ( .
886 @ 88 88 @ 88 88 B 88 88 B 88 88 B 88 @8 888|l81L+8
—r

The solld channelizing line shown may be omitted on short auxiiiary lanes where

where weaving length is critical

NOTES

L Minlmum projected area of
refiective face = LOO square Inch
2.Reflective markers need not be rectangular

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PAVEMENT IfrAI;I’KERS AND TRAFFIC LINES
YPICAL DETAILS
[ A20C

NO SCALE
Return to Table of Contents



CHANNELIZING LINE
8" Wite Line

i
e [ 2 ¥ @
24— 2a ——
Through Troffic s

DETAIL 38

i P

8" White Line
DETI!_ 38A /— ,
. —
DETAIL 38B o0
" ﬁ——a White Line ai 2
{ L %
ﬁ? lr Prsal ]
24 24—
DETAIL 38C

1888888888888

b 24 + 24 |

BIKE_LANE LINE

DETAIL 39 6" Wnite Line
% e —
BIKE LANE
Intérsection Line
DETAWL 39A ——— —
p—————— 96’ o Intersection

 S— 0= o o

: f-8 - 4
— 6" White Line

LANE LINE EXTENSIONS
THROUGH INTERSECTIONS

DETAIL 40
2 6
a (] ] c
4 Wnite Line
DETAIL 40A
el 4

(ol 00000
Type A Non-Reflective

LEGEND
MARKERS

O TYPE A White Non-reflective
[ TYPE G One-woy Clear Reflective

~agm= Direction of Travel

4.00"”
0.637-0.80"" * 025
MARKER —~1
m 0424 0.05

4.00" Dlg
2 0.125°

Reflective Foce

NOTES

L. Ninlmum projected area of
reflective face = 00 square Iinch
2.Reflectlve markers need not be rectanguior
3, See typicaitraffic line details for morker
patterns to be used with recessed
pavement markers,
Detoll 4 requires o Type 2 recess.

. d

REGISTERED Cive

RECESS DETAIL FOR
REFLECTIVE PAVEMENT MARKER

July I, 1992 3
PLANS APPROVAL DATE

—_—n ¥

— FARERIAT OMNSTREAM €ND
oF RECESS

ONE-WAY TRAFFIC
(TYPE 1)

m 1_ % %

A

1
ETON A4 REFLECTIVE PAVEMENT
MARKER AT ONE END OF RECESS

— Nt
et T b
PLAN

TWO-WAY TRAFFIC
(TYPE )

AR

REFLECTIVE PAVEMENT MARKER
FOR RECESSED INSTALLATION

A.720.0257 A.77$0.425

L= L=

T 0.40 Win t0.40': Min
0.44" Mox Reflective Face 044" Max

R P2A 008 R T 020008
i =
77727
2.0 Min EZ.!)" Min
2.5 Mox 2.5" Mox

TYPE C & TYPE D TYPE G & TYPE H

See Note 3

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
PAVEMENT MARKERS AND TRAFFIC LINES
TYPICAL DETAILS

aqoZyY NvVild ‘d1ls

NO SCALE [[A20D |
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p— 3o — — 3._‘5.. — '__3,_5,, ‘_‘ '4—5'-5" ——’ ’ 9-0" =|' —
- A -5 /\ 'y REGSTERED Cva. Encedin
/ , s,

\4\
|~

/]
15°-0"

18°-0"

N
Ve
18°-0
N
L~ N
T——
\\//
7

PaN
//
NA

L 12 INCH GRID ) g \ \ / P //
] =y I/ £ NN 2L/
T Az SOFT -
T TYPE 1010) ARROW // é’é N v
4 e
S 3 : 3
2w || -

I‘_ 60" —‘1 A:36 SOFT 20"

v
| s TYPE VIl ARROW ' ';
12 INCH GRIDA—’ |z"l» g | ? 2

7/ $/ 12 won oo e g -l T
A<25 SOFT = S -3
TYPE 1(18) ARROW Y 1 | ot | o >
NN ¢ ] :
N JAAY >
Az42 SOFT
12 INCH cmn__l Wl__ TYPE VI ARROW L/ \A
A<3ISOFT RIGHT LANE DROP ARROW »
12 INCH GRID (FOR LEFT LANE, i h
TYPE 1(24) ARROW - Wfi'r'\* USE MIRROR IMAGE |
TYPE IV (L) ARROW 4 8 T
(FOR_TYPE_ IV(R) ARROW, N
USE MIRROR IMAGE) A=33 SOFT
NN TYPE V ARROW
\\ NOTE:
MINOR VARIATIONS N DIMENISONS
MAY BE ACCEPTED BY THE ENGINEER.
v
P gl DA o Ao o
TYPE VIl (L) ARROW PAVEMENT MARKINGS
(FOR TYPE VIl (R) ARROW, ARROWS

USE MIRROR IMAGE)

NO SCALE A24A

Return to Table of Contents



REGISTERED CIVIL ENGINFER
A wrmome ot
e A— | F -0 y P 00—
e 7 — -7 -F
/| N
/ 7 N [ 1\ T\
\ \ / }
\ \ / \ / \
) \ \ \ / / \ I
\EEA \EEAYSNE/ ZANN 24N @
(WY NNV 14/ o
\ \ N 1 /]/ X
y VALY 7 ; h
\L F \F Y % / N , \ >
/| /| N\ 4
\ ( \ >
NEA NER / >
\ \ \ N ®
AN NIN N A/ w
\ /
A\ WA
\ ! [ :
{
_.\; _% —1
12 NCH GRID _J lz"L 12 INCH GRO J 02"L- 12 INCH GRID _‘] |2"|-— 12 INCH GRID __j |2“L
oy g TYPE 1(L) ARROW " 8) ARROW
TYPE Wi (L) ARROW TYPE Wi (B) ARROW TYPE 11(B)
(FOR TYPE W(R) USE MIRROR IMAGE) (FOR TYPE Il(R) USE MIRROR IMAGE)
NOTE N\ 0
NAY BT ACCCPIED BY TIE ENGREER. PAVEMENT MARKINGS
ARROWS
NO SCALE A24B
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ot conrv | moure | oo e PR ToTA
| I |
B
‘ | > /1\ g_ e
A \ July I, 1992
2‘43;;’( In'rtg*h I\ 1 / \ 61‘ l|:‘L j PLANS APPROVAL DATE
S\ Rl /L
T 7 \\ Z /
3 : W \
N . \\ 1/ A\ A
i \// NI v
\ / PANAR AR
\ / AT A \/ me
. A=3 SOFT
i \ / } \\ \\ { 12 INCH GRID HANDICAPPED PARKING SYMBOL
39"
\ \ / \ L/ \_J A=I1 SOFT [}
\ [ 1/ DIAMOND SYMBOL ;
\ / 4 ‘INCN GRID —[ .
AT e C
BIKE LANE SYMBOL
LJ(} LJ(J 2 b =
! W /N N /N >
\ / N
/ JAA \ (T N ~ a
T aullll)
/ \ Il
7N | \ [
C \ b VA, iy v LY
© ry LA L L AV 7 \ ®
/ \
/ \ T TL NOTE
i o — ] MINOR VARIATIONS IN DIMENISONS
| ‘mmn] —t — MAY BE ACCEPTED BY THE ENGINEER,
g { | U
oL /| NI P AR
errgen NAD v INDATTINIAL v [/
ek AN RN
f ) s % S o
2 N G0 ASIT5 SOFT 165 SOFT A=195 SOFT PAVEMENT MARKINGS
RAILROAD CROSSING SYMBOL NUMERALS SYMBOLS AND NUMERALS
u;?u Ts}?rTTR &oszvsmns%rl_m%?us THE 2'x0"XVARIABLE NO SCALE A24C
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POST ML TOTAI
oist] county | moute | 1o7%; emOEET P s

ol

REGISTERED CIVIL ENGINEER
il N July I, 1992
L PLANS APPROVAL DATE
i [ N
[ % 4% v & ( ] [ ¥ \
j
' T R na T T
A=43 SQOFT 4o o A=42 SOFT o A=24 SQFT 4| | A=23 SQFT 4"~ |- A=I9 SOFT a7~ |-
g
N i T
A=22 SOFT *'+{f
] w»n
p -
E (=
] v
; -~
8" 2i 8 8" \ 8 1 g >
R y R i | EE S i i® 4
BB L K T - ,
A=35 SOFT oo As3ISOFT 'k A=24 SOFT *~ A=26 SoFT “1F A=21 SOFT +'~{ = ” »
+ N
F -3
-+
= 2] o
E N \ A=6 SOFT =
N | N
il i il g
[ i [ \
L | / L %
L A i
| V
I T . [ K ”
,..L‘ _LB" i _LB i _LB“ _LB
/]
! [ NN - [ ] i~ . ! )
A<I0 SOFT Sl As32 SOFT R A13 SQFT 4" A=26 SOFT =k AsIB SOFT 4~ k- i £
T
— As5 SOFT 27+
M If a message consists of more thon one word, it should {3) Minor vorlations in dimensions may be WORD MARKINGS
read “UP", le., the first word should be nearest the driver. accepted by the Engineer. ITEM | SOFT| ITEM | SOFT| ITEM | SOQFT | ITEM |SQFT STATE OF CALIFORNIA
2) Th bet: ds should b t least f 11 (4) Portions of a iett umber or symbol XING d YELD, 2 BKE 5 PED 18 OEPARTMENT OF TRANSPORTATION
o space een wor e at least four times er, n
the h:lgm of ';nee churugfwgufw low speed roads, bzf may be separated by connecting ;egmen*rs A:Z‘TD al S;zggt :; ?fl%: g; ;3::‘“ 10 P AVE MEN T M A R KING S
not more than ten times the height of the characters. not to exceed 2" In width. WAY| 43 WORDS
The space may be reduced appropriately where there is LANE 6 TURN 24 LEFT 19 |VEHICLES| 42
imited space because of local conditions. RIGHT 26 HERE E NO SCALE
[ A24D
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L

ind

ind

o

 1f o message consists of more than one word, It should
read “UP", Le., the first word should be nearest the driver.

2) The space between words should be at leost four times
the helght of the characters for low speed roads, but
not more than ten times the height of the characters.
The space may be reduced approprictely where there Is
imited space becouse of local conditions.

(3) Minor varigtions In dimensions may be
accepted by the Englneer.

(4} Portions of a letter, number or symbol
may be separated by connecting segments
not to exceed 2" In width.

(8) Crosswalks contiguous to school grounds are to
be 12 yellow lines In place of 12 white shown.

ek bt o7
A=24 SQFT A=27 SQFT A=2| SQFT
N N
/]
ind | il ind
epT e et
A=23 SQFT A=24 SQFT A=20 SQFT
N i1
\ ; i
i
_[-a“ _CB" Ia“
e T ek
A=IT SQFT A=5 SQFT A=22 SOFT
MNOTES

POST MILES 7| TOTAL
orsT] county | Route | 173t eRBET |G, |SEETS

REGISTERED CiviL ENGINEER

July 1, 1992
PLANS APPROVAL DATE

CROSSWALK AND LIMIT LINE

e

See Note 5
/ 12" White Line
|

1 »

-t

O

v

r

WORD MARKINGS >

ITEM SQFT ITEM SQOFT z
LANE 24 NO 5
POOL 23 BIKE 2l

CAR 7 BUS 20 >

CLEAR 27 ONLY 22 N

KEEP | 24 IS

m

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKINGS

WORDS AND CROSSWALKS
NO SCALE

[ A24E
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¢l

Ya' R

&
Pavement
thickness

/'4 x 22" Tie bar

Initial slab
i

[

SECTION A-A
TRANSVERSE CONTACT JOINT
WITH KEYWAY AND TIE BARS

See Note €

+

M)

Povement
thickness
h
[
3
AN

2

2

DETAIL OF METAL OR WOODEN INSERTS
T0 BE PLACED ON FOR

) 5

Lane

L See

Note B

Weakened plone Joint

See Not

1
|
\‘t *5 Tie bars (See Note D)
\ /
1
\ I

es A and C

I

/

Pt
N

Keyway

A
%"

Not to exceed 24"

Lane

1— Weakened plane Joint
FOV@’“GM\ Knorma) to centerline

< {

PAVEMENT END ANCHOR TAI
See Note F

}
! | l \ é/_ —b Not to exceed 24"
] 1 30" Longltudinal Jt 1 .
\ \ &N
1 \ I I
\ \ \
\ SRV o
\
\ ——f—
‘ ‘\‘ -—r’\(—- / Tle bar spacing
v
\‘ See Note H
—_
PLAN - PAVEMENT
Yo+ Yo Jt seulon?\\ ~1 1
-k I S
, ot et —— N ViR 7 i
_I Sliicons ﬂ 3
Jt sealont
—_—= \Tupe top of expanded
. - polystyrene
& 5% Foam
backer rod

See Detall A or B for
modlifled Type A seal

\ [0 N

Weokened plane Joint r ]‘ *s (o8
| / \ Exponded polysfyrene\,\ N / '/TPavomon?. approach slab

T t 8 (AN or normal
Yy x 18" Tempered =
hardboard \\ -6
-0 -0
Pavement end anchor Normal pavement

LONGITUDINAL SECTION

“~#5-Total 4

100‘ Max from_ end
of approach slab

PAVEMENT PRESSURE RELIEF JOINT

See Note G

JOINT DETAIL

Hardboard protection on
concrete placement side

All transverse and longltudinal Join

Wigth of 4
pavement

/4 " bevel

OPTIONA

saw cut

or sldes
EOQR INT
ts DETAIL A
‘7
/" Premolded expansion
Jt filier
Lz

Tape top of expanded
polystyrene

Hardboard protection on

concrete placement slde
or sldes

A T

DETAL B

NORMAL _JOINT

PORTLAND CEMENT CONCRETE

POST MILES

OIST| COUNTY TOTAL_PROJECT

ROUTE

REGISTERED CIVE ENGINEER

July I, 1992
PLANS APPROYVAL DATE

NOTES

A, Al weakened plane JoInts shall be constructed
diagonally s shown, except as Indicated in the
end anchor and structure approach detalls.

When only one lane Is being constructed alongside
exlisting lones, Joints shall be constructed elther
diagonally or normalas directed by the Engineer.
Offset = 2'In 12’ and skewed counterclockwise.

B. Spacing of weckened plane Joints shall be
successlvely 12,15, 13', 4’ ond repeat, except for
the first joint ot pavement end onchors and ot
reinforced structure approaches.

C.

. Weakened plane joints shall be constructed at
least 5 from ony transverse contact joint.

54

Install 30-Inch long deformed *5 Tie Bars on 30-inch
centers along all longitudinal adjoining PCC Joints
placed in the middle /3 depth of the slab.

E. Transverse contact Jolnts with keyway ond tie bars
shallbe used at ollconstruction Joints, and elsewhere
if ordered by the Engineer, Tie bars to be placed In
the middie 1/3 of the slab thickness.

F. Pavement end anchors shall be constructed as the
terminal panels of all pavement not abutting existing
pavement or structures, at pavement pressure rellef

Joint, or elsewhere If ordered by the Engineer.

Pavement pressure rellef joint to be used only when

specifled In the Special Provisions.

Tronsverse contact Joint with keyway ond tle bars
shall be placed at least 5 from the location of any
weakened plane Jolnt.

_ —7

STAGGERED JONT

PLAN

Pavement pressure rellef joints when
placed at ends of approach slabs.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PAVING DETAILS
NO SCALE

‘alLs

VSGEVY NVid

[A35A
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SECTION

RECESSES AT CULVERT INLETS SECTON.B - B

WING WALLS

EXCAVATION

oadway or
ditch axcuvoﬂun

SLOPE_PROTECTION

Ses Note 3

PIPE_HEADWALLS

PAVED OR LINED DITCH SLOPE ROUNDING

DIKE AND GUTTER

Oitch
excavatl p —— PRISM
L R lon .
Q excovafﬁ:n
Top of regardiess
cut ditch | of shape
M of gutter
4 5’ min
14 ;
Qutter Gutter
odlnq-/mdm
gutter
Contiguous
Cutter

ROADWAY EXCAVATION - DITCH EXCAVATION

l cutv:aar
L
= Steepaned | Normal }
—— slope slope
m\c——--———» s
S——p——
Lr of cu’/ PLAN PLAN OF WING WALL
finished surface
See Note 2
EXCAVATION X BACKFILL
g & Fiow.
2 . o llne
/‘lﬁ/‘é V =
,...l EXCAVATION BACKFALL ey bl
{ Plonned
lII||| grading
"m'.l.!'_-, Prorned e
W ading b
Y (<
r- b A er telle ey

BACKFILL

Plonned
grading plone

12 or more | e

Ditch or Channel
k-Less than 12

%ch or Chonnel

oist| contr | route | 107G piaEeT |NG. |SeETy|
, CULVERT |,
: 8 i
2 REGISTERED CIVIL ENGNEER
July 1, 1992
§§:\- PLAS TPPRGVAL OATE
fil =l
‘>-B
PLAN OF WARPED WING WALL
EXCAVATION BACKFILL

*['I,

B

Flow
line

////////,/'

P !llll'll’llll
%

/ﬁ

4%

SECTION B - B
WARPED WING WALLS

Roadway or N
ditch excavation |;

‘als

NOTES

I. This drawing indicates the work to be done and
mits of payment for:
Roadwoy Excavation
Ditch Excavation
Structure Excavotion for Slope Protection

2. Slopes and dimensions may vary to fit fleld conditions.

YZ9Y NV1d

3. Top limit of structure excavation Is original ground
if ditch is not excavated.

LEGEND

V77777 structure Excavation [[I] Roodwoy Excavation
Structure Backfitl RNy Roadway Embankment
Ditch Excavation m\_ Original Ground

[] slope Protection

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL
Mi SC LLANEOUS DETAILS

NO SCALE
[A62A
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SLOPE_BEHIND WALL FLAT
EXCAVATION BACKFILL EXCAVATION A

Toe of fii

CRIB WALL, ON SLOPE

F$ or GP

oG
P exten
P / cP / 0 //// Ro:::oy GP extended
//// ) Emw // /// 7 Roadway

¢ JL

EXCAVATION BACKFILL

Fs

R/W or
restraint

ﬂf/ 27 A emb

el r-o] e r*llhc edle Tpdle L
oG
REINFORCED CONCRETE_OR
RETAINING WALL IN FILL
TIMBER CRIB WALL A
Fs
FS or GP
06
.
0G
* llli/77
06 E ot V) /%/, RETAINI
o w® H ,,//// 47,
rfle T fer pofbm T fer

A=
METAL CRIB WALL
NOTES

. Roadway embonkment is not deiineated on excavation
drawings for clarity.

2. Embonkment, If ondy must be In place before structure
excavation Is

3. If no roodway or ditch excovation or embankment Is

involved at the wal, structure excavation will be measured
from the original ground.

4. No deduction for crib wall member volumes Is made from
structure backfll quantities.

5. When an embankment settlement perlod Is required, the
upper limits of structure excavation are raised to conform
to the etevation of the embankment after the settiement
perfod or, when an embankment surchorge Is used to the
finished surface and grading pione elevations.

6. Embankment siopes to be os steep as material permits. Slope
assumed to be I:| for purposes of quantity coicuiotions.

Catch point =
face of wat

ALL |

WITH SETTLEMENT PERIOD
AND NEXT TO R/W LINE

Wingwoll
luyg:? line _\

OIST| COUNTY ROUTE 10T,

REGISTERED CIVIL ENGINEER

July I, 1992

A. Bridge embankment surcharges to
ptaced at iocations and to the holoh's
Hsted In the special provisions.

B. Surchorge siopes 1o be 03 steep as
stablity of materiol permits.

5° Min & Abutment
Surcharge

A
O

l‘l
e

‘als

gz9v NVYid

y  Wingwalt

777X layout line

RETAINING WALL IN FiLL & CUT

ABBREVIAT
06 - Original Ground
FS - Planned Finished Surface
GP - Pianned Grading Plane
GP
LEGEND
V7] structure Excovation

=
(I
_
T

Aler

RETAINING WALL IN CUT

OR _OTHER RESTRAINTS

Structure Backfll
Roadway Excavation

Roadway Embonkment

Bridge Embonkment
Surcharge

PLAN

BRIDGE EMBANKMENT SURCHARGE

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

LIMITS OF PAYMENT FOR
EXCAVATION AND BACKFILL
BRIDGE SURCHARGE AND WALL

NO SCALE [AS2B]

Return to Table of Contents



St

IN FILL

N |

fows) 0.6,
ELEVATION
yﬂgg Tos of fi¥
e
End siope
Ay = |
\ Top of fl

aa 1 !
B
PLAN
Notes:
Roadway embankment is not' delineated on excavation
drawings for clority. Emankment must be In place
before structure excavation Is made.
IN CUT
0.G.
t==n 17 .7
L= Ve
ih -

ELEVATION

Toe of cut Top of cut
M e
D

1§
Jas
4

e

NOTE:

if no roadway excavation Is involed at bridge,
structure excovation Is measured from
original ground.

EXCAVATION —— BACKFILL

FS extendad

)
oo FAk ATl
SECTION B-B
GP or fS
Roodway Emb
R A A dbr
06
SECTION C-C

EXCAVATION —— BACKFILL

N

7

rrssy,

bt vk
SECTION H-H

AN

N

NNNNSN

krs

N

vk

petbe by
SECTION J-J

Aber

(4

v}
: kL

oisT| comty [ ROUTE | ot

EXCAVATION

BACKFILL

REGISTERED CVIL ENGMEER

July I, 1992
PLANS APPROVAL DATE

SECTION D-D
FS extended o
Fs FS
ABBREVIATIONS
r "’LITI'L v 06 Original Ground

FS Plonned Finished Surface
GP Planned Grading Plan

SECTION E-E
LEGEND
W Structure Excavation
E————— Structure Backfill
mmmm Roadway Excavation
EXCAVATION —— BACKFILL ~ D\Y\Y Roodvay embankment
SECTION K-K
06
cP
P FS
Fs
r-gl, r-lBL,
SECTION L-L

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

LIMITS OF PAYMENT FOR
EXCAVATION AND BACKFILL

BRIDGE
A62C

NO SCALE
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EXCAVATION

EXCAVATION

2

IN E

BACKFILL

IN_TRENCH

BACKFILL

MBANKMENT

MINIMUM_ALLOWABLE CLASSES OF RCP FOR METHOD |

EXCAVATION

0G or GP

IN_TRENCH

EXCAVATION

Embankment

to excavation

7 @ 7
2!
ll D62,

N

constructed prior

BACKFILL

IN_ EMBANKMENT

MINIMUM ALLOWABLE CLASSES OF RCP FOR METHOD 2

Cover (in feet)

Minimum Class & D-Load

Cover (In feet)

Minlmum Closs & D-Load

Less than 6.0
60 - 19
8.0 - 9.9
0.0 - 1.9
2.0 - 13.9
4.0 - 163
17.0 ~ 20.0

Class II 1000D
Class I 13500
Class It Speclal IT00D
Class Iv¥ 20000
Class IV Special 25000
Cioss Vv 30000
Class V Speclal 3600D

Less than 16.0
6.0 - 19.9
20.0 - 24.9
25.0 - 219
28,0 - 348
35.0 - 4.9
42.0 - 50.0

Class Il 1000D
Class Hl 13500
Class | Speclal IT00D
Class IV 20000
Class IV Speclal 25000
Ciass V 30000
Class V Speclal 36000

See Notes 6 and 9

EXCAVATION

IN TRENCH ONLY
CAST-IN-PLACE

See Notes B ond 9

METHOD 2

REINFORCED CONCRETE PIPE

See Notes 2,7 and 10

EXCAVATION

BACKFILL

IN_TRENCH ONLY

PRECAST
See Note 7

NON-REINFORCED CONCRETE PIiPE

EXCAVATION  BACKFILL EXCAVATION  BACKFILL
0G or GP 0C or

ST

1 oo

SHAPED BEDDING

EXCAVATION
P

SAND BEDDING

IN_TRENCH
EXCAVATION  BACKFILL EXCAVATION  BACKFRLL EXCAVATION
Embanikment Embonkment E +
nstructed NN truc b N man
FEat AN &8 N\ &8
= x = \\ axcavation

vz
2

SAND BEODDING

\=
‘\\V,'g =y
Vi~ —H
% =
2o

SOIL_CEMENT BEDDING

BACKFRLL

NOTES

I. Unless otherwise shown on the pions or specified
in the speclal provision, the Controctor shall have
the option of selecting the class of RCP ond the
method of backfill to be used, provided the height
of cover does not exceed the volue shown for
the RCP selected.

Exomples
24" RCP culvert with moximum cover of I9' the

Q options are:

@l Closs ¥ Speclal or stronger with

\ Method I

N bl Class M or stronger with Method 2.

clCloss Il or stronger with Method 3.

Cover Is defined as the maximum verticol distonce

0.3 from top of pipe to finlshed grade within the
" length of ony given culvert.

2. The cless of RCP, method of bockfll and bedding
selected shall be the some throughout the length
of ony given cuivert.

BACKFRLL

SHAPED BEDDING
ey et

B
IN_ EMBANKMENT

MINIMUM_ALLOWABLE CLASSES OF RCP FOR METHOD 3

SoiL CEMEI::T BEDDING

Cover (in feet) Minimum Closs & D-Loaod

Less thon 26.0 Closs 1 10000
26.0 - 3.9 Closs I 13500
32,0 - 37.9 Class I8 Special ITO0D
38.0 - 44.9 Class IV 2000D
45,0 - 55.9 Class IV Speclai 25000

56.0 - 67.9 Class V 30000
68.0 - 80.0 Closs ¥V _Special 3600D

METHOD 3

LEGEND

[777] structure Excavation (Cuvert) [ Send Bedding

Structure Bockfilt (Culvert)
95% relatlve compaction

Soll Cement Bedding

Structure Backfill (Culvert) 5] Roodwoy Embankment

90% relotive compaction

EZ28 Loose Backin RIS Original Ground
0D = Qutside diometer for clrculor pipss and
moximum vertical dimension for other shapes

ID * inside diometer for circulor pipes and
minimum vertical dimension for other shapes

RCP = Relnforced concrete pipe

1]

The “length of ony culvert” Is defined os the
culvert between:
o, Successive drainage structures (iniets,
junction boxes, headwals, etc.)
b.A dralnage structure ond the inlet or
outlet end of the culvert,or
c.The Inlet and outiet end of the culvert
when there are no intervening drainage
structures.

4, Siope or shore excavation sides os necessary.

5, Embonkment helght prior to excavation for
Instoliation of ail closses of RCP under Methods 2,
3A and 3B shaoll be as follows:

Plpe sizes 12" to 42" 1D = 30”
Plpe sizes 48" to 84 1D = 2/3 0D
Plpe sizes larger than 84" ID = 60“

6. The maximum size for dll ckisses of RCP placed
under Method | Is 781D,

1. Non-reinforced precast plpe sizes 36" or smaller
may also be placed under Methods 1,2 or 3.

8. Ovol or arch shoped RCP shall be placed under
Method 2 only.

9, Embankment compaction requirements govern over
the 90% relative compaction backfil requirement
within 22 feet of finlshed grade.

10. Bockfil shall be placed ful width of excovation
except where dimensions are shown for backfill
width or thickness. Dimensions shown ore minimums,

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL

NO SCALE

‘als

ageov  Nvid

CONCRETE PIPE CULVERTS
[ A62D
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r -

EXCAVATION BACKFILL
Original Ground or
Grading Plane
"
— —
= =
B 1 e
IN TRENCH
— I

Original Ground

HISE E
3

S
[T

2

L

k2

IN EMBANKMENT

Original Ground

i
-
4
1

F

2

[

- 2 7 e ~ 2

EXPOSED TOP

REINFORCED CONCRETE BOX CULVERT

NOTES:

2.

Slope or shore excavation sldes as necessary.

Dimenslons shown are minimum.

Grading Plane

LEGEND
Structure Excavation (Culvert)

Structure Backflll (Culvert)
95% relative compaction

Roadway Embankment

Orlginal Ground

osT] county | ROUTE | 1oty pRUEET | . |SBETS)

REGISTERED CiviL ENGINEER

July |, 1992
PLANS APPROVAL DATE

EXCAVATION BACKFILL

Original Ground or
Grading Plane

IN_TRENCH

»
-
O

EXCAVATION BACKFILL )
v
orfginel Ground s Grading Plane I;
\ =
Y \ :
/ // ///ﬂ// N
W/A"I’""I’J//A m

IN_ EMBANKMENT
REINFORCED CONCRETE ARCH CULVERT

STATE QOF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL
CAST-IN-PLACE
REINFORCED CONCRETE BOX AND ARCH CULVERTS

NO SCALE AGOE

Return to Table of Contents
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EXCAVATION

BACKFILL

0G or Grading Pione

421zzzwa74mué A

IN_TRENCH

EXCAVATION

X 47 R

SIS

EXCAVATION

i

EXCAVATION

Embankment constructed 2z
prior to excavation

IN_EMBANKMENT

STRUCTURAL STEEL PLATE ARCHES

EXCAVATION BACKFILL
0G or Grading Plane

=\

Shaped Bedding IN TRENCH

EXCAVATION

Embankment construction
prior to excavation

2: 2'

¥, r“ X7

WW o>
Shoped Bedding

Y20

IN_EMBANKMENT

PIPES

Larger than 84"

5 7 )
{AE,

EXCAVATION BACKFILL

0G or Graoding Plane

STRUCTURAL STEEL PLATE PIPE ARCHES

POST _MILES ISHEET| TOTAL
ot county | RouTE | 1oag eee .):;r H ;"EE,;

REGISTERED CIVIL ENGINEER

BACKFILL

July |, 1992
PLANS APPROVAL DATE A

IN_TRENCH

0.7 58
Shaped Bedding

SHAPED BEDDING
S = Lorger than B4”

IN_EMBANKMENT

0G or Groding Plane

IN_TRENCH

EXCAVATION

Embankment constructed
prior to excavation

REZaNI

te |

IN_ EMBANKMENT

METAL AND PLASTIC PIPES AND
CORRUGATED METAL PIPE ARCHES

84 or Smaller

AND VEHICULAR UNDERCROSSING

NOTES

429V NV1d "dis

I, PIPES: 30" minimum for diameters up to and Including 42 then
2/3 diameter but no more than 60 required.
CORRUGATED METAL PIPE ARCHES: 30" moximum,

2. 2/3 H up to 60" moximum,

3. Slope or shore excavatlon sides as necessary.

4. Bockfil shall be placed full width of excavotion except as noted.

5. Dlagrams do not apply to overside drains.

6. Dimensions shown are minimum,

7. For strutting requirement of structural steel plate pipe,
orches and vehlcular undercrossing during construction, see
Stondard Plan D8BA.

LEGEND
V777777] structure Excavation (Culvert) K] Roadway Embankment
E Structure Backflll (Culvert) TRIRTR Original Ground

95% Relative Compoction

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL
METAL AND PLASTIC CULVERTS

NO SCALE AG2F
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Target
Plate

3 Yeliow
Reflectors
Min. 3" dia,
or 3" square

48"

< aw

3 i 4

s uy !
FRONT REAR

TYPE L-I
OBJECT MARKER

Target 5
Plate — 2"
4 (62

3 Yellow
Reflectors
Min. 3" dia.
or 3 square
e N
M 2
A

TYPE K-I

OBJECT MARKER

Target
Plate

3 Yellow
Reflectors
Min. 3 dla.

or 3" square

;-51;
@ B
|

TYPE K-I1A
OBJECT MARKER

Target
Piate —

o
3%“

3 Yeliow =
Reflectors
Min. 3 dia,
or 3" square -

SO SE

2~

ES
-

24

TYPE L-2

OBJECT MARKER

Target

3 Yellow 2
I’i‘?ﬂ%cfglrs

n. 3" dia.
or 3" square V7N

=

3

)

”

—

TYPE K-2
OBJECT MARKER

Reflectors
Min. 3 dia.
or 3" square

TYPE_K-2A
OBJECT MARKER

Target &
Plote \\ 6 xI2"
% Yellow
Reflective
o / Sheeting
EY
<
& s
o~ &l
TYPE L-3

OBJECT MARKER

Target .
Hme~\E§;:?
2T (7 1
SMZZ B
6 xi2” =
Yellow
Reflective
Sheeting |
[N fS
U
TYPE K-3

OBJECT MARKER

Target [-*]
Plate

6'x12""

Yeliow
Reflective
Sheeting N
U
TYPE K-3A

QBJECT MARKER

os7| county | moute | o phtiscer stz}.‘v"s

REGISTERED CIVIL ENGINEER

July |, 1992

PLANS APPROVAL DATE

NOTES

g

Three 3"
Bands Yellow
Reflective
Sheeting

. All object marker posts, except Type K-4

markers, may be elther metal or flexible
and mgy have cored anchors, driven
anchors, or surface mounted bases.

See Standord Plan A73B for metal
post details and additional markers.

24"

TYPE K-4

OBJECT MARKER

(Round Flexible Post)
Surface Mount

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MARKERS
NO SCALE

‘alLs

VELY NVi1d

|A73A
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oist| county | route | 1073 eaERT 1T

<'__ Iz«_.‘ ~m
Ve, Snow pole » ALT
x4’ Bolt by others R
a Post sectlon e Vo] X Yolow stripes -:g REGISTERED CVIL E
/4 173 g
vasher M l pACE| et reflectorized A 1 duly 1. 1992
y f f P — 3 i & PLANS APPROVAL DATE
7 X alfa o Marker
\ 4 1Ye—f X ‘T’%—f%ef 2 Fatt ; panel
’ | 1 E ...__‘J Marker panel .
i 1t = ]
‘ Bracket 9y Eyranl NOTES
s ! ™ 4 = s Black stripes
D g 1 = % Dio holes \ 5g Standard Pian AT3A for additiona
A markers.
Y Slot-¥e” wide—" Rt SIDE_VIEW I” Chamfer, ]
TOP VIEW - Target plotes Typ
1Yy S !
T ¥z Do holes kol ! 2 5\ o K j '
B T
AN : ~ H L F L
siot In N i POST < wh ®
sach side T e SIDE_VIEW =3 TYPE P
of brocket —f 1 HES ~
LT R e Aok o W0 T
N o\ ! I~ EI: glv,gfnsum
K /3" x2" mlid steel
gzl%%nel;egoa?%rz'f)z(:irlfguﬂ:nee M zlofelrlch 050 thick
luminum | Ve
SIDE VIEW (300314 Moy) 14" radlus ﬂ
Yeliow stripes °
SNOW POLE BRACKET TWO PLATE POST MOUNT Fefeciorized \
Marker pane!
v
8 . B
l 2% Black stripes ;
3 i ¥
& Wnite torget plat o
] R o per TYPE R 01 ols >
'~ numerals an: ors
= I~ T “ Dia holes é:_of-oilf-l "',"r'.ii equation OBJECT MARKER (&)
[\»See Detall A directed R [v¢)
Jf (8 giracted by the 3 ¢ PANEL ¢
B f o
Tj}l : 5804, 2% 7 1 < Marker panel - Marker panel
S|k g i AL A Y
H o > YAl
& = DETAKL A - 4 i 2/ @ @
. N s B e R \
Yoo 2" - Ho " h f Yg “ Dlo holes
1Vt o — | Oy~ 2 & 3 R )
16l : gy larget o ® %' Dia holes %" Dia holes
! 0.093" = r>s 1 plate g
L ‘ Min A L (e N ! h
M " = % 1" Chamfer TYPE N'I N'2 N'3 TYPE N_4 N'5
i % Y6 . Ty TTFE N=LIN"Z,N"J
Y i M~ 1/ e I
U l E.? R ik ol dora | OBJECT MARKERS OBJECT MARKERS
SECTION A-A BORDER | MARGIN CORNER
- L TYPE N SIZE A B C
;: ‘l Netal Post to ba as snown WIDTH WIDTH RAIDIUS
excel at minor variations S Ch2.- 18" o m o e | — o
= in Gosign and’dinensions w E T o |a"x|a“ % # 3.. IB,. ™ I./ = STATE OF CALIFORNIA
e st ondards \t{_{}} :“ \u} 45 | W — — |84 Vs DEPARTMENT OF TRANSPORTATION
*96” for Type P obJect marker ond FRONT REAR N-l. Yellow reflective background with black border. MARKERS
36" for Type K ob}scf marker —_— —_— n-g ged reflecffllveﬂbockgrzund w(ljfh It:l'?c; border. NO SCALE
-3. Orange re ® backgroun: Kk border.
METAL POST DETA|L ,_._.—MILEPOST MARKER N-4. Yellow back:fou;d w!th;-.’n” yell‘:;w re?l:cfogg.sr

N-5. Red background with 9-3" red reflectors. -
| A73B
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14

3'_’ Min —-1 r_E‘l'/z"MOX

Min 37x12*
reflector

36 . s w

~

Ya"'Min E

-L—— 4" Max

2" Max s L
[ LE
RIGID BASE  FLEXIBLE BASE i 9=
SURF A NT BELOW SURFACE ANCHOR
CHANNELIZERS
® * » A minlmum post height of 28" may be used at
locations where speeds are 40 MPH or less
White stripes
Orange stripes "
45 White stripes
8" to I2"I Orange stripes
Rails

8" to 12} 8" to 7]
Rall Rall £
o VT TTTD e :
| 4’ Min | 2’ Min
AR AR
TYPE il BARRICADE TYPE Il BARRICADE
BARRICADES

Only foce of ralls shown. Borricade
construction materials and supports
as specified in the specifications.

dge of
Traveled Way

SMIN M

2'to & o~

DELINEATOR POSITIONING CLASS 1

FLEXIBLE POST

DELINEATORS

White stripes.
Orange stripes.

8" to 127}
Rall

TYPE_| BARRICADE
See Note A

h directlon) | 4 (+ ch direction |3
Reflectorized Rall Faces 2 lone eoch directlo wo 8o g 6

BARRICADE TYPE | TYPE 1l TYPE it
Width of Roll 8“Min - 12"Max * 8"Min - 12Max * 8"Min - 12"Max *
Length of Rali 2' Min 2'Min 4’ Min

Width of Stripes s« 6 6" 6"
Helght 3 Min 3 Min 5 Min
Number of

¥ facing traffic in one direction
if facing troffic In two direction

* For the wooden option dimensions are nominal lumber dimensions.
® » For ralls less than 3 feet long, 4 Inch wide stripes shali be used.

Note A: Barricades to have a minimum of 270 square inches of retroreflective area facing traffic when used

on freeways, expressways, and other high speed highways.

Min 3xi2"
s reflector
12 Max *
Paved - 2 'y Min
Shoulder

DIST| COUNTY ROUTE

BT TLES
TOTAL_PROJECT

f—32

S

Target plate
Wse 8"x24”
when specified)

i

REGISTERED CIVIL ENGIVWER

12"

I

July 1, 1992
PLANS APPROYAL DATE

[
[
[}
1t

&
o~
iV
CLASS 2
METAL POST
REFLECTOR COLOR
TYPE FRONT BACK
E White White (See Note I (7]
F White None -]
G Yellow None lw]
| Yellow Yellow (See Note 1 o
J Red None o
NOTES r
. The reflector used on back of delineator shall be one >
3" square reflectlve sheeting or one standord refiex z
reflector.
2. The type of reflectorization ond the class of delineator >
to be Installed will be designated on the plans as E-I, F-2,
etc. ~I
il
3. See Standard Plan A738 for metal post detalls. (o]

DELINEATOR REFLECTORIZATION

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DELINEATORS, CHANNELIZERS
AND BARRICADES
NO SCALE

IA730
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ois7] comntr | RouteE | vor %y

July 1, 1992
PLANS APPROVAL DATE

Recessed orea for lIifting bolt

Cast Iron or cast steel
frame ond cover

Marker disk LIfting notch

(State-furnished)

£
E
E Galv bolt
= 10" Dia Min Cost Iron or cast steel (peen to prevent
(Aiternative) LIfting notch frame ond cover nut removal)
Monument may be
elther squore or round "o"{ S"EEn } w»
_:q ID cover frome + I2” § 12 Mox -4
Marker disk s o
ks 1 chamfer 5 1D 12 Max : see Note 2 O
(State-furnished) L - £ + 2"
Povemnf-\‘ l ['m ses Note 2 " D _cover frome + i2 Pavement .
°
48 © Jaerif o<8”or o
Base moterial > 6’ Max 1f a>8" -
cl
§ Base Materlal = z >
. — 1 clear i Morker disk o
5 |, ofiaround © (state-furnished) z
o~ Non-metallic form fubi// K
*4 Rebar-Total4 F (may be left in place) 3 Non-metatiic form tube
Py - (may be left In place) [~ 1" clear atl around
|4 Graonular moterlal __}' o, = ~— >
° 2" Min ——— aceges] e
5 % N Marker disk (State-furnished) / J T \ 27 Min clear all around :
8 pee 2; LR PCC c A s K Gronulor materiol
(] £ s e £ [
= 3 o 23"::"" clear all around 2 L e, 6" Dio by 12" minimum non-metailic
B . El K form tube (may be left In place)
VB 6" Dia by 12 Min non-metallic a =
b o . g form tube (may be teft in place) B T—rcc
U =
TYPE D TYPE D
Alternative No.l| Aiternative No.2
NOTES

I. The configuration of the cast iron or cast steel frame and
cover may vary from that shown.

2. Frame shali be embedded In the concrete o minimum of 3".
3. Type D monument shall be either Alternative No.|or
Alternative No.2 at the contractor’s eption.

STATE OF CALFORNIA
4, All portland cement concrete sholl be Class B or minor concrete DEPARTMENT OF TRANSPORTATION

with I” moximum aggregate. SURVEY MONUMENTS

NO SCALE I—_AT4—
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PCC

*4 continuous

Bridge deck
\

=5

-
CONCRETE BARRIER

v ger gor ¢
7 274 Conc
| Borrier *4 continuous
o
I N
*4 continuous < I @®
Z 6 R
120 N 9y &
N & PCC Lgl
L | z
J— - PCC ‘=2 %
3 g
e —""{"—Exlsting wall Y *4 continuous
i or Abut
/\ﬂ___ £ s
Pavement or wellcompacted | 3 2
base. Slope oway from ! = 4
barrier when pavement does | 11
not extend to existing wall. | Pymt or well -
1 compacted base | 3w e
1
|
I 2 ‘ Yor
e [
: Offset Roadwoy Surfaces
S
CONCRETE BARRIER
CONCRETE BARRIER TYPE 50C
TYPE 50D

Detalls similor to Type 50 except as noted

Conc barrier

Barrier End Anchor when necessary

O

TYPE 50A

Detalls simllar to Type 50 except as noted

See Note 7

Details similar to Type 50 except as noted

@-

*4 N\total 2

Structure or
approach slab

/'U\e 9 totol 4 5 fo
K e
l{ae 50 A Conc barrier Type 50 A 05x5°-0" total B Q_ :________J'
A
G- unes o U..U,__ SECTION A-A
/I" Expanded polystyrene u u _Z V —_—
N7 —..} =
L " *6x5°-0" total 4
CAJ‘ See Note § FG
:%Iﬁﬁes ELEVATION
50" o104 See Note 5 SECTION B-B
__i L_ 0.04” Galv sheeof metal over SECTION A-A BARRIER END ANCHOR
7 Min /o neoprene strip. Coat top of See Note 3
strip with grease
¢ N
ELEVATION 7~\
Barrier Marker 4\":2::‘a$35 foterees”
CONNECTION TO STRUCTURE barrier) o] 2l T vin 3 2
|
p mee—

MEDIAN BARRIER DELINEATION

CONCRETE BARRIER DELINEATION

See Notes iland (2

{For barriers not jocated in median)

See Note il

> \:5 Dowels @ 24

DIST| COUNTY ROUTE

T0ThE PRBRET [T [Sarts)

ﬁrzun CIVIL ENGINEER /

July |, 1992
PLANS APPROVAL DATE

— ¥ Chomfer or 2" R
—PCC

BEEE Vertical Typ
& 10”R
3 *4 continuous
rRA—2 R FG
S
{ L Il T
M
o::s;:oﬂ/:gy ¥ L— -‘J [‘—3"\Pvm? or well
See Note 10 compacted base
CONCRETE BARRIER
TYPE 50
NOTES

I See Standard Plon AT5B for concrete barrier transitions at bridge
column and sign pedestals.

2. Opening Into existing drainage Inlets shaknot extend above the
3-Inch vertical face at bottom of the barrler.

3. Where the barrier Is odded to the face of an existing concrete
structure, match existing weep holes.

4, Contractor may submit alternative details for Englneer‘s approval.

5. Footing monofithic or doweled with 2-*8x0’-8” @ 24. Required at
barrier ends and at Interruptions In barrier.

6. See Standard Plon ATSC for glare screen detalls.

7. Expansion joints In concrete barrier shall be located at afl deck,
povement and princlpal wall Joints. Expansion joint fliler materiol
shall be the same size as joint or Y5* minimum,

B. 10" Borrfer footing extends 10° back from structure.
9. For tronsition to TBB see Standard Plan ATBD.

10, Where roadway offset Is greater than )',”, see Concrete
Borrier Type 50C.

1. Barrier delineation to be used when required by the special
provisions.

12. Spacing of barrier markers to match spacing of ralsed
povement markers on the adjacent median edgefine pavement
dellneation,

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 50

NO SCALE
[aA75A
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Y Chom orpcc Limit of poyment for o TRAFFIC
Lavei See Conc_barrier Type 50E STERED CIVIL ENGINEER
| ‘@ Const Jt See Note 4 @" .
| 3 I 20" Min transition ] 20 Min_transition July 1, 1992
| H ]' 3 PLANS APPROVAL DATE
K 1T [JEE -[ vl &
. ol *4—<] | 3 | ]
H : < [~ee— ) =
B . S & =
B Pavement or — L Column =
) medion surface 3 —__ R Varies} = z =d
=i+ to extend B ; e
. o] r . under barrier 3
J R Tonc %grrlsr - { ?onc barrler
See Note 3C—1 Fee e - Exonded ot e arrl Eiectrical PB for e 50
See Nots 38 M~ Ses Note 3A TRAFFIC xpanded polystyrene between column and arrier signs flush with top of barrier.
This orea between b é
'bor:wrs c;or
structure columns
NON-RECTANGULAR RECTANGULAR
SECTION A-A_ COLUMN COLUMN NOTES
TRANSITION AT BRIDGE COLUMN ZI Ssee Standard :lcn :TSA for (:oncrle?e barrle; Type :o.
. See Standard Plan AT5C for Headlight glare Screen Detalls.
CONCRETE BARRIER TYPE 50E 3.Contractor optlons for fill between barrier walls:
A, Ploce 4 PCC at bose between barrier walls. (7]
Limit of payment for Conc barrier Type SOE B.Place 12 of granular materfal at bose between walls. —l
/1/ C.Place gronulor material from base to bottom of 4" cap. (w ]
q:\. ‘.I? Forming moterial for 4” cap may remain in place. .
4, Relnforcing steel shall extend continuous through construction Joints.
lif—
-@ @‘ TRAFFIC 5.5ee “Overhead Sign* plans for sign pedestal elevations on new o
20: Min transition construction. ™~
V- ] See Note ) 1 204 Min_tronsition 6. AdJust helght of barrler on low side of offset or superelevated >
i s roadways to provide level grade across top of Type 50E Barrler. z
. ] Ji o Conc Barrier 7.4 PCC vertical walls at existing sign pedestals.
‘oE F J\ Type 50
- | TP gy
] L 1 F >
- L_ il I— R I _ I — 3“ ~
. 3 L i T - New sign pedesfu\ (3]
_  aH— | \ _ - See Note 5 \ o
\ et ST Lo—mymem=22 2o N
Conc Barrler Ce 406 Typ
Type 50 Sign pedestal Electrical PB for signs fiush *4 @12 Typ
.-\b with top of barrier.
TRAFFIC el Const Jt re DI e e e
@o <© See Note 4 7020503 37 52 1 G
e ¥+ Chamfer
PCC
TRANSITION AT SIGN PEDESTAL a3y ("
CONCRETE BARRIER TYPE 50E i | 1{ b i I_Jj.
o ]
‘ T i ]
4 : | 04— I
N i - &
b i ] v
R g > Pavement or Existing slgn pedestal =
= medfan surface
to extend -
: 4 under barrier SECTION C-C
B - | PSR
U STATE OF CALIFORNIA

~—PCC DEPARTMENT OF TRANSPORTATION

See Note 3c'/l
SaoNofaSBr’/ See Note 34 CONCRETE BARRIER TYPE 50E

SECTION B-8
NO SCALE | A75B
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9 Ga X I” long
staple or 9 Ga
steel wire tie

DETAIL A

ors7] county | RouTE | 1oar pRBEET | i, |SreeTe )
§IE RE( TV ENGMEER
~Punch slot as required 7 " 2%
+o0 accommodate Wire T —% % | July |, 1992
l f\s Ga vtlre .?/ See Note B b - PLANS APPROVAL DATE
R ] | \
3 K T <+
% = g t : € concrete o
1 % [T 3 E ] 2 x Yorx ouos barrier 1
z;‘ 8 I ks 3 Steel @ 12-6"c-c
¥ *r ? 5 A PN
H IR 1 Yy @ Bolt with nut B
f 2 '?E i & lockwasher SECTION A-A
J H gy Provide holes
\% H o= o %" PL — " for staple or wire .
R: A w ~J ’( See Detall A Ve .
ki > N } 2 - =
! & vie — | .
Yo | 3 A= | A Jpa
Holes b A
3 | %" @ Hole K
H % ) :, e N - = 3 %" Eyebolt twelded eye)
H o ~ e = See Note A W “ B Hole with 2 nuts ond 2
: Holes } s = g”[“{};ﬁ'” . /‘ B lockwashers for tension wire
W 0 — SECTION ELEVATION %I 3 DETALL C
_J L‘ B3 %" Chamfer- 4y A (7]
NOTE A %" expansion anchorage device. = -
Hole depth and diameter to be determined
w by manufacturer’s specification. 5/  PLATE o
DETAILS 7ie TLATE .
NOTE B Detall B may be used In place of Detall A. (%" plate to conform to
ASTM A36 specifications) )
-
GLARE SCREEN ATTACHMENT DETAILS - CONCRETE BARRIER TYPE 50 »
=
>
~
12°-6" C to C 6'-3" 12-6" C to € i [4,]
I | 9 Ga tenslon wi (¢
"4 Turnbuckles with closed M % eyebolt (welded eye) 4— Steel wire tes a tenslon wire
drop-forged or welded eye i for tension wire T e 2'-0" through 1
X' In mesh Steel wire
A tles
9 Ga tension wire e, EMERGENCY OPENING p35 44
Y=
Concrete barrler (Type 50) NOTE omit expanded mesh panel of approximately 600’ intervais.
P Vary spacing to omlt @ panel ot each structure crossing over highway.
1 ] ]
_ 126 C to C

9 Ga fenslon

NWM ' wire

- N

(K 0
Sy
00&0 00
u.'.‘.‘.'o'u mm
um 0'".'.'.'.'0'
»‘.‘o’.:.‘. u'm‘u.:,

/4" Turnbuckle
with closed drop-

forged or welded eye

Steel wire tles

%" Eyebolt (welded eye)

113

i

b

;

" SEnd of barrler

END PULL POST

ASSEMBLY FOR HEADLIGHT GLARE SCREEN

ELEVATION HEADLIGHT GLARE SCREEN

Mesh Joints shall occur at 12'-6 supports and
shall overiap at least 2 dlamonds.

for tension wire (See Detall C)

STATE

DEPARTMENT OF TRANSPORTATION

HEADLIGHT

NO SCALE

OF CALIFORNIA

GLARE SCREEN

A75C

Return to Table of Contents



9¢

.'\*T

Rall splice

63"

a2 F| >

6-3"

L Rall element
tr 6”x8” Block between post

and rall on all posts

Top of rall
& Post bolt slot N iz £
r 63 AL N
b m e
| — LN ™

Lap raoll elements in

direction of traffic Flot R washers

AR G5 £
[~—6""x8" DF post

ELEVATION

METAL BEAM GUARD RAIL WITH WOOD POST AND BLOCKS

[Ground Hine or shoulder —
surfaclng under rall
element

Back-up B between rall
element and block where

there Is no spllce)

3

=51

N-

:[ T P T 2
L 67-3" L 63" J\ Rall Splice
Rall Splice ! T o
ff— .b
PLAN
Rall element .
Top of railt Back-up R
e ]
r ] 1
L = —
- s - Ppres 14

Lap rall elements In

1 ]
1
direction of traffic Flat ¢ woshers —
A 7AS (( £
N\- {ground fine or shouider —
surfacing under rall
alement

ELEVATION
METAL BEAM GUARD RAIL WITH W6x8.5
OR W6x9 STEEL POSTS AND BLOCKS

Toenall with 2-t6d
Galv nalls In top

Flot B washer of block

Top of post

Cut steel washer

»
Y 5 Button head bolt
| ~————— With hex nut
~— 67x B'x -2

7 — OF block

— B

'VL

DF post

Ground line or
shoulder surfacing

under ralling ﬂ

g

3-g"

Post spacing 6'-3” C-C

SECTION A-A
* Where bolt Is reversed or % threaded rod
Is used to mount rall, no more than ', of
thread may be exposed on traffic side of rail.

%" Button head bolt with hex nut
and flat R washer. Roll mounts to
block with bolt on opproaching
traoffic side of block and post
web.

Top of post
W6x8.5 or W6x3xI’-2" Steel block.
Each block to be attached

to post with two %" dla hex
bolts staggered. Lower bolt

on opproaching traffic side
of block and post web.

Ground line or
shoulder surfacing
unger rolling

W6x8.5 or WexIx6'-0"

j Steel post

Post spacing 6'-3 C-C

NOTES

. For details of standard hardware used to construct

Fal

L4l

1.

SECTION B-B
B
125"
2_11_ 4%1! 4!/‘11 2"
G Bolt| slot
See|Note A \1o 4 € Bolt slot In wood post or
f § € bolt slot In steel block
II < < ll Used with steel post
7, c‘pﬁ‘ﬁ?;'}q“x 2/ Slot
[T &y

4% 14" Slots

.l_.N_].

RAIL_SPLICE DETAIL
ELEVATION VIEW

Spiice the overlapped ends of the rall
elements with 3"x 1Y/4” button head oval
shouider bolts and %'x 1'/4" recessed

hex nut In the Bg'x I'/4” slots. Total 8 per
rall splice; 4 per terminal section ond

end sectlon.Lap rall elements n direction
of traffic.

METAL BEAM GUARD RAILING

POST_NILES TOTAL
T0TaL eNSET |G, |SREYs|

DIST| COUNTY ROUTE

TERED CIVAL ENGINEER

July 1, 1992
PLANS APPROVAL DATE

3V
Y% Tolerance F

|Vﬁ">l )

-

I~ 1
R=t%g"

Symmetrical
about &

€

2V

0.108"" Nominal

SECTION THRU
RAIL_ELEMENT

guord ralling, see Standard Plan AT7B.

For detalls of posts and blocks used to construct
guord raliing, see Standard Plan AT7C.

Guard ralling post spacing to be 6-3 center to
center, except as otherwise noted.

Top of rolito be 27" above the ground line or shoulder
surfacing under the rall element.

For guard ralling approach flares, see Standard
Plans AT70 and AT7E.

For embankment widening detalls to occommodate
guard ralling approach flares, see Standard Plon AT7F,

For guard ralling end onchor detdlls, see Standard
Plans ATTG ond AT77L.

For guard raliing connection detalls to bridge ralling,
retolning walls ond abutments, see Standard Plan AT7J.

For guard railing connection detalls to bridge sidewalks
ond curbs, see Standard Plan AT7K.

For dike positioning with guard railing Instaliations, see
Standard Pian ATTF.

Direction of traffic Indicated by e

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

NO SCALE
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V..V NVid
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REGISTERED CIVIL ENGINEER

July 1, 1992

PLANS APPROVAL DATE

3 NOTES
Pt 0108 Nominal 2172 ; Vi Tuleronce—J - \. Terminal sections will not be Installed on the tralling end
0.108" Nominol —1 i of guard ralling ploced adjacent to one-way roadways.
124" L 2.Back-up plate to be used between guard rall element and
2" Lap . " “b"v' steel block on steel post where there is no rallelement spiice.
w : 2 o See Standard Plan AT7A
= T'\\'I * - 3.for end sectlon detalls, see Stondard Plon AT7J.
< — 19 4.For terminal sectlon Type C, see Standard Plan ATTH
= e 6l "
” poroximately __I'—.‘ Ve N R
2] |82 o vo 2 el WAAL * %%
o x | V" Rl Yo 2!/y = Y T Symmetrical
2-6" Siotted holes D | about €
> 3 Yorx 2Yp" N
L 2 © N e e Siotted ‘hole *
C 5 RS ! . |8 o (7]
3 T T 2 = ' ol
% 2 ~ ! o% Hrx 1 —f
B L 28 I 8 Same shape as rall Sorted g
W 8 % < element section holes 0.108"” Nominai .
R A
3, x W 0,108 Nominal R=t" to 2" E.]
Slotted holes r~
TERMINAL_SECTION SECTION THRU >
RETURN SECTION TERMINAL SECTION TYPE B RAIL_ELEMENT
Z
TYPE A
>
-~
~
+1]

< 12" ¥ or 0483 ]
o " 3 . 6" 'I/“
B Dia x Y dz:p recess . ['-—T——':l r—;’ (

one or both sides 0.108”” Nominal

+ie "y fa)

Some shape as rail

13
T i :
) ]

e

}@

%" @ RECESS NUT %' @ BUTTON HEAD BOLT BACK-UP PLATE FLAT PLATE WASHER
See Note 2
L THREAD LENGTH STATE OF CALIFORNIA
Ve full thread length DEPARTMENT OF TRANSPORTATION
I V2" Min thread length : METAL BEAM GUARD RAILING
97" " Min thread length STANDARD HARDWARE
18" 2'/," Min thread length NO SCALE

[A77B
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b

SIDE
WexI5 STEEL POST

6'x6''x!I'-2*’ (0.1875’" THICK)

TUBULAR STEEL BLOCK

Top L
o~ ! ‘l/ll
e b
1 s
N 0
‘c_{ | ii \’> See Note 2 Typ
+ ol
? n
o i
n
n
i
o :D’.qg"
!
i
I .
SIDE FRONT
W6x8.5 OR W6x9
STEEL POST

€
l/."ﬂ_[* Y L_,‘ Wy

i

SIDE FRONT ~ SECTION A-4A
Troffic
7HI face
IoP

W6x8.5 OR W6x9 STEEL BLOCK

NOTES

1. All holes In wood posts and blocks shall be ¥ @ /g

2. AWl holes In steel posts and blocks shall be %" @ moximum.

3. Contractor may submit alternctlve steel post detalls for
Engineer’s approval.

4. Dimensions shown for wood post are nominal.

I~-See Note |

SIDE FRONT

6’ x 8’ DOUGLAS FIR POST

3 3

See Note |

FRONT

=
SIDE

6’ x 8 DOUGLAS FIR BLOCK

DIST| COUNTY ROUTE '7057 ESCT %

REGISTERED CIVIL ENGINEER

July |, 1992

PLANS APPROVAL DATE

s

T

\

5" 5"
|
—a<

[~ See Note |

»n
o
e\ s\ -
e
r-
I ;
SIDE FRONT
10" x 10’ DOUGLAS FIR POST >
ﬂ
ﬂ
4 4 (o]

SIDE

8" x 8’ DOUGLAS FIR BLOCK

See Note |

FRONT

DEPARTMENT OF TRANSPORTATION
METAL BEAM GUARD RAILING
POSTS AND BLOCKS

STATE OF CALIFORNIA

NO SCALE

[A77C
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ois7| counTy | ROUTE
Bridge rall Post spacing 3-/;" C-C ETW CAA = Cable Anchor Assembly 7
‘A\— Return section Q/
o & SHowder <1 — REGETERED CIVIL ENGINEER
€ o
' Min
Ses hote § ‘—3 Shope | ca” Post duly 1, 1992
Bridgp rall~, te | blocks x8" Pos PLANS APPROVAL DATE
% - = D [227)—see Vot ' 3 fo it HH NOTES
1 Pl — 1 Min
10V %10 x5 - 4" —4—2— ETW LDouble onchor CAA = I Post, blocks ond hardware to be used are shown on Standard Plans A7T8 and AT7C.
3.F.xpg,5.'|,r_.°g‘|’"k See detall A & Note 7 DETAIL A 2. Guard rall post spacing to be 6-3“ center to center, sxcept os otherwlise noted.
TYPE 4 FLARE 3. Except as noted, posts shown are 6”x8" DF. W6x8.5 or W6x9 steel posts and blocks
__L— may be specified for 6”x8” DF posts and blocks where applicable. Where 107xI0” DF
See Note 3 posts and B”xB” DF blocks are shown, W6xI5 steel posts and Tubular Steel 6 x6xlI'-2"
(0.1875” thick) biocks may be spacified where appllcable.
4. Top of rallto be 27 above ground line or shoulder surfacing under the railelement.
5. Direction of traffic Indicated by —w=
P Wﬂ—?osf spacing 3-1," C-C L ETW 6. For connectlon detalls see Standard Plan AT7J or ATTK.
T T 7. For end onchor detalls see Stondard Plan AT7G ond A77I.
!-——25'—-—-|
Brl ralt _Erjio_s_l:o_llllne_ ________ _— 8. Terminal Sections wiil not be Instalied on tralling end of guard rall placed adjocent to
an%e .°“§';L°', CAR one-way roadways.
10" x10* x5 his Side = 9. Parabola portion of Type IFlare used ot approach end of guard ralling for embankment
DF post ond = c instaligtions.
See Note 6 "% 8509;02’;?;0 =8 < 10, For embankment widening detalls to occomodate opproach flares, see Standard Plon AT7F,
7 2 | 24.92° i, Sand fllled crash cushion, as shown on Standord Plen A8l or other crash cushion approved
“Ses = | 31.09" by the Englneer Is required for Type 2,3 ond 4 flores, when the end of the guard rail
'l‘)o':o? A7 b 31.22° is within 30 feet of the edge of traveled way (ETW) of approaching trafflc.
ote
Bridge ral | e See Note Il 37'-6" PARABOLIC OFFSETS "
-— 25— CAA -
TYPE 3 FLARE Breakaway Type “A” o
—_—r J TLARL 6"x8" DF
See Note 3 WexB5 or Wexd steel post & block post 7 .
Wall, 3 r—” L3 / o
-7 ) -3 6
F =~ Pos? spacing -/ C-C b il /( _}\ &3 ey 63 ) 6 3 - -
L 2 [T —— ETW ral T T 1 1 1 L >
Bridge rall i Brldoe rall or curb line = =
Y | | S & Shoulder ~; J
et i —-— - see Note & %Iﬁ i Back of rall for straight sectlon
See Note & lae steel post 37'-6"" Parabola >
D E’, with TS l . ~
~ 67x6"x"-2" |
s = c 0,875 thick | ~
0GR x5, S:e detall A S S block 50" Min |12'-6" added for. o
¥, Post note T i
& x 5" OF Slock g 3 T CAA
< TYPE |IFLARE
(STEEL POST INSTALLATION)
See Note 9
T ralt
Bridge ral Ny N 10"x10"*x 6x8” DF post & blocks
[~ Shoulder~ = 5;;45‘;01;‘ CAA (Breckaway Type “A"}
- Wal, abutment, ™ (B7XE" DF
TYPE 2 FLARE See Note II oridge roll
(See Note 3) p H H H A A a A
See Note 6 A
—_— 3 -1 Back of rall for straight section—"
[m— L ETW/ - 37°-6" Parabola
S = 2T | 50" Min | _12-6" added
T " for CAA
125 TYPE | FLARE
= (WOOD POST INSTALLATION) STATE OF CALFORNIA
4 /4 See Note 9 DEPARTMENT OF TRANSPORTATION
L/ L/4—>r—L/4 L/74—i
TYPICAL PARA AYOUT GUARD RAIL FLARES
YPI IC LAY NO SCALE K775
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Return section

}\F_-

| 1" Min
Shape |
blocks ] 6''x8" Post
to fit
i 1 Min
DETAIL A
e ey
SIS IE W

~<0

~
N
L/4 L/4--—L/4~—l~—L/44—<

TYPICAL PARABOLIC LAYOUT

4.0

219 79 LoF

0 o O

NOTES

I. Post, blocks and hardware to be used are shown on Standord Plan A77A aond AT78.

2,
3.

Guord rall post spcu:ln‘g to be 6-3“ center to center, except as noted.
Except as noted, posts and blocks shown are 6'x8” DF, WEx8.5 or W6x9 steel posts and blocks may be specified where applicable.

Where 10”xI0" DF posts and 8”x8” DF blocks are shown, WEx!5 steel post ond Tubulor Steel 6'x6"x I'-2 (0J875" thick) blocks may be

specifled where applicable.

4, Top of rall to be 27 above ground line or shoulder surfacing under the rall element.

S. A 4 minimum clearance is required between face of roll and a fixed object located directly behind a guard roil post. A fixed object located behind the rail
but not behind a guard rall post requires a 3 minlmum clearonce. Where minimum clearonce cannot be obtalned use approach ralling transition detalls for

fixed objects,
6. Direction of traffic Indicated by ==eiee-,

7. For connectlon detalls see Standard Plan AT7J.

8. For end anchor details see Standard Plans AT7G and A77I .
9, Terminal Sections will not be Installed on trailing end of guard rall placed adjacent to one-way roadways.

10. Type T flare hos been deleted.

1. Sand fliled crash cushion, as shown on Standard Pion A8l or other crosh cushion approved by
the Englneer,Is required for Type 5 and & flares, when the end of the guard rall
is within 30 feet of the edge of traveled way (ETW) of approaching troffic.

107/ x10"'X5"- 4"
OF post and
8"x 8" DF block,

18.72"

6"xB” DF post
& block

Cigrorasa™Ln o
Bl poS post
0t e block
DF, o OF block

OF block

past

column

Use with Type 5, 6, and 8 flores when guard rail Is less than 4°
from fixed object. See Note 5. For a series of columns, additlonal
10x10"'x5’-4" Df post at 3-1%4"” center to center spacing to be
used between columns. Where 10”'xi0” DF posts and 8"xB” DF blocks
are shown, WexI5 steel posts and Tubulor Steel 6'x6xl’-2 {0.1B75"
thick) blocks may be specified where applicable, Where 6" xB* DF

CAA (Breakoway Type “B")

3/

ROUTE TOTAL PROEET mm

RKZYERKD CIVIL ENGINEER Z

July 1, 1992 :

PLANS APPROVAL DATE

01ST| COUNTY

Double anchor CAA
See Detall A & note 8

See Note 11
2 :

37'-6”” Parabolo &'t~ =‘I‘_

posts and blocks are shown, WExB.5 or W6x9 steel posts and blocks

may be specified where applicable.

N——_ o)
10:10r flatter Bury end of rsa" (-I')
In cut slope. See
Wall, abutment, e - /
bridge rall 26 Edge of pavad shoulder Geto S sandera o g
25' Parabola )
0
See Note 7 —
TYPE 9 FLARE -
CAA (Breakaway Type “A) =
Fixed object (Bridge coiumns, 6x8" DF posts
overhead sign support, etc.)
_:: »
X8 DF post | i A 2 B B ] B i Il ~
x pos L,i_l I I Back of rall for strolght secﬂon/l ~
L ¥ "|: """"""""""""""""" 37'-6 Parabola m
4'Min .50 Min | 12'-6" added
Ses Note 5 ' —— " for CAA b o
ouble anchor
TYPE 8 FLARE See Detalt A & note 8
—— ETW ETW . —
£ 37'-6" Parabol
37-6" Parabok 4'Min See Note 5| |- arghon -
T FeoAT T T s AR TTRTA TR rixed oolect |
=l b kinBen Noto 5 Smii
L HT See Note Il °'§°,2°"
ll_A ~ AR N L V/ 7 Note 8 - |
B __8 A8 ; | -
ES. . te Il
L 4'Min see Note 5 N Double anchor CAA \.___..l_ _:_Mln_ 56’8 NMB_?._ |___ See Note
- See Detall A & note 8 L 50" Min |
- it attlntlted P A ! i
— ETW- ~t—
Fixed object
TYPE 6 FLARE

TYPE 5 FLARE

APPROACH RAILING TRANSITION DETAIL

FOR FIXED OBJECT

CAA = Cable Anchor Assembly

GUARD RAIL FLARES

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

NO SCALE

[A77E
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Wall, abut,

bridge rall Hinge point Iine

CAA
Breckaoway Type A"

Center of post Ftg

Face of rall

gl 3‘

AC Dike

Type ‘A’
—dgeeasnas i = SeleNotQZ
HP
e See “Project Plans” H H
25' Min 37-6” Parabolo for transition detall B E : s
0.5' AC Dike 0T AC Dike 25"-0.7 AC Dike 0.5 AC Dike i Type *C’ P
Type ‘A’ Type 'C’ Type C’ Type ‘A’ i See Note 2 P

EMBANKMENT WIDENING AND DIKE PLACEMENT DIAGRAM

See Note lond 2

DIKE POSITIONING

(See Note 2}

<

>

6”x 8" DF Post

%" @ Bolts @ 2¥,"
€-C Horizontal

(Total4) with hex
nuts & woshers

PL 6"x¥"x I-0"
L 6"x4"sz"x 06

Ground line

4 "
6“x 8" DF Post — Ground line

\_A,_A,_'_
A——

! 6X6-W2.9xW2.9
P Welded vire fabric hoop

Wy

I'-9" to
307

Less than I'-9" |

™~ 24 bra PeC Fig

Hex nut
cut washer

Grind top of exist Conc
Ftg smooth or level with mortar
pad as required

DETAIL A

NE

ra
" 3" Typ

2" %"'x 8 Continous threaded
rod, driil and bond
in 1'4¢“x 6" hole, 4 per post

DETAIL B

Form socket In concrete to receive 6”x8"”

post or ploce concrete around 6'x8” post

wrapped with one layer of /7" thick expanded
polystyrene foam sheeting. Do not nall polystyrene
to post. Post to be centered In concrete footing.

POST FOOTINGS

(See note 3) .
Use where standord embedment of ralling post Is restricted by
underground concrate facilltles such as footing of walls,
columns, etc. Use Detali A where embedment of post Is less
than I'-9”.Use Detall B where embedment of post Is between I~
and 3°-0".

OST| COUNTY | ROUTE | yoTap pRe.

July I, 1992
PLANS APPROVAL DATE

3“MIn o

L]
T— Yo" Max
1] Defineator
4 \ {flexible post)
z Min 3 x 12
2 A Reflector
P> 16d Golv nalls

—= et 24 Min

GUARD RAILING DELINEATION

See Note 4

NOTES

I. For guard rail flare detalls, see Standord
Plans AT7D and ATTE.

2. When necessary to place dike in front of
guard rall, only Type ‘C’ dike may be used.
For dike detdlls see Stondard Plon A87.

3, For stondard ralling post embedment see
Standard Plan ATTA,

4. Guard ralling delineation to be used
when required by speclal provisions.

5. Direction of traffic Indicated by aumigee

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

Ground line or shoulder
/ surfacing

4ZIV NV1d 'QIS

METAL BEAM GUARD RAILING
MISCELLANEOUS DETAILS

NO SCALE
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Return to Table of Contents



ce

6'"x8'x5'-4" DF post

Conc anchor

/ ¥4 Anchor Cable

Steel or wood
line post
(wood post shown)

67x8"'x5"-4" DF post

¥4 Anchor
Cable

6x8""x5-4" DF post
trim post to

%" @ Button head bolt
w/hex nut and
cut washer

fit

orsT] counTY | ROUTE | varae PROWEET o

Terminal section
Type C
See Note 4

REGSTERED CiviL ENGINEER

July 1, 1992

PLANS APPROVAL DATE

TO_D_0_O! X8
\%nc ancher PLAN Conc M
See Note S
" 63"

]:— 2" —n 6 End post
I 6xB"x5'-4"
> J i i OF
w0 1 1
Nl .
\ 1 4 J-
x e 6l Anchor R le 6ted 5 g AnChOr R 672 ot N™
o ¥ Anchor Cable See Note 4 & by 6"+ 50 Note 4 ¥ Anchor Cable & PL B"XB“x % -
See Note 4 " See Note 4 b T l-Cut washer
. t— 2% Dia hole 25t galv plpe ER
T N, [T——— 2""5td galv plpe /Ground fine —Ground line (2.375" 00) ——— | — Ground tine \5’
T (2.31;;00) i e 7 T i ¥ i
i in 2% Dia hole 3 6x6-W2.9xW2.9 J—'\.—L
5 JJ__J_}A_BA\ — b AN Weided wire \
ToTT I See End £ Detall -—T'VI 'T n -r——l—'l. T \'_'_ru K fabric hoop 7 T END_PLATE DETAIL
4ot dh i Cono Anchors Lo 4t 24 Dla Conc Anchors —=lmrozorsd
See footing detalls for "°P"°srf? only) .J 3 Form socket In concrete to receive
Breckawoy, Type A < Typ ’x8"* post or place concrete oround
8" post wrapped with one layer of
ELEVATION ELEVATION 1, thick expanded polystyrene foam

—

24" Dia Conc Ftg

CABLE ANCHOR ASSEMBLY
(BREAKAWAY, TYPE B)

CABLE ANCHOR ASSEMBLY
(BREAKAWAY, TYPE A)

Steel or wood line posts

{wood

typlcal post spacing 6'-3 ___—_,\
post shown)

24 Dlg Conc FtQ

4

O —— —
Back of rall for straight section
—~p— { 371°-6” Parabola
50 Minimum | 12'-6” added for
f i CAA
PLAN (Breakaway)
CAA Breakaway, Do not use flat plate washers within this area of raliing CAA Breakaway,
Type B te See Note 5 | Type A
MBGR
L P —_
] fom] o fan] M fom] 2 AN
[] 0 . D 0 . = 54?:] \
H H H H 1 — s —
I ! ! xl ! ! W T T T IT T 7
3 | 3 ] 3 | 3 | 3 I N ‘ : "
1 [l 11 I [ W o
] ] [} [ L) un un
ELEVATION

BREAKAWAY END ANCHORS

NOTES

2.

6,

. For detalis of Terminal Section Type C, anchor plate and ¥ cable,

sheeting. Do not nall polystyrene to
post.Post to be centered in
concrete footing.

For typlcal use of cable onchor assembly (Breakaway, Type A). see
Standard Plons ATTD ond AT7E.

Cable anchor assembly (Breokawoy,Type B)is typically used on the

traliing end of guard ralling for embonkment Installations except
two-way road beds less than 60 feet In width,

Direction of traffic Indicated by i

see Standard Plan A7TH.

Do not use flat plate washers under head of roll mounting bolt

at the second anchor post of Type A anchors and next five

line posts.Use flat plote washers on other line posts and at the first
anchor post of Type A anchor and at the Type B anchor post.

For Trafling end of guard rall adjocent to one-woy roadway omit
terminal section.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

GUARD RAIL END
ANCHORS

(BREAKAWAY)
NO SCALE

[A77G
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€€

- ¥ Dlo hole
3
1 -
N\

0.108"
Nominal

TERMINAL SECTION TYPE C-ELEVATION VIEW

%p x Wy Slots

Neutrol axls
e /
%

T i

%, x 3" Slots \\ ¥ Dla hole

TERMINAL CONNECTOR FOR

OPTIONAL DESIGN TERMINAL SECTION TYPE C

36°
rs_l;);i ! e
: Post : ‘-‘
| ! 1
I _$ | /45 ~*~~ Bend corners ()
iR ¥
ayy $. |$ [_;—2'/.'
4
Y4 -——l——- 18— |2

TERMINAL SECTION TYPE C

DETAIL A

S$td Return Section
12y ——&-— 18"

OPTIONAL DESIGN TERMINAL SECTION TYPE C

DETAL C

%, 'x 15" Slots for
spilce belts

e LZ./‘ L
.

NOTE

l. See Stondard Plan A77G for
Breakawoy End Anchor detalls.

oist| county | moute | yoTaD pReEer AT

July 1, 1992
FLANS APPROVAL DATE

: %" @ (Machine bolts w/cut
ary washers on front face
_4 2/ Totalr 8 In Y% @ holes
1

¥4’ ‘Cable
Ses Detall

MBCGR roli element
See Detall D

ANCHOR PLATE DETAIL

DETAIL B

Hex nut for 5/8" bolt

Either full penetrotion
weld or bend to It

E

2 4

/

- SECTION A-A
(ALTSE%C,\S?R,EA TAYPE 0] (ALTERNATIVE TYPE 2) GUAEBCEQH-S END
(BREAKAWAY HARDWARE)
NO SCALE A77RH

6-6" |
I”Dla x 7 " (2]
long stud % 5Ye” -—f
L%” ‘| / ¥¢* Anchor Cable to be swage connected U

[ s s A (N
v
Thrﬁgg:g*anﬂra |5/!.4 T ;
SWAGED FITTING AND STUD z

DETAL E
>
3
e, v 2"
® 'z}qf(wze}l’; al I/zz:round s ” @ hole X
MBGR/ He:f‘ ;\tﬂdfor _______

5 machine bot ¥
and cut washer

on front face at
neutral axis of rail.

Neutral axis

TYPE 18
TYPE 2 /7,

() z };__e 1
NOTE: Dimensloning applies
to both types. F
For %" bolt
MBGR % /

on neutral axis

" Dla stud
1% Dia hole
n 2" plate
Standard swaged con-
nectlon for %" cable

(See Detall E)

DETAL D

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
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ve

/ Double

Varles
See Note 3

-
6x 87 ¢ &
Blocks

6" 'x 8" Posts
/—See anchor R Detall

anchor rods
Wwox8.5 or Wex9 Post

Blocks shaped
to fit return
section

/I

374 Anchor cable ;
Single anchor rod

Concrete anchor
-6 Min Dla

Blocks shoped to fit return section
PLAN

% Machine bolts w/cut
washers on front face

¥4 cable
Clevis and (3" HS bolt
PLAN

*8-5'-4" Ig, \-‘
Total=z 2 ]

CABLE ANCHOR ASSEMBLY

{WOOD POST GUARD RAIL SHOWN)

*4-Total= 4 ]
See DetallC

4-0"

3s 3+

Clip spacing

¥4 Cable

“U” bolts of clip on short end of cable only
“U” bolts tightened to 50 Ft Ibs. torque

CABLE CLIP CONNECTION

DETAIL A
See Note 5

Hex nut for S/B8” bolt

Elther full penetration
weld or bend to fit

MBGR

%" machine bol
ond cut washer

on front face at
neutral oxis of rail.

Neutral axis
Va“ R TYPE (B) -
TYPE 2 /1, 2%
/
NOTE: Dimensloning applles £
to both types.
For %" bolt
MBGR on neutral axis
SECTION_A-A

SECTION A-A

{(ALTERNATIVE TYPE 1 (ALTERNATIVE TYPE 2)

ANCHOR PLATE DETAILS

: T
N T5ec o Anchor rod v ¢ —t" =

DETAIL C

"Dla x 7"lg.stud 1%~

¥« cable swage connected
5 Ve .

A
Total= 8 g " Anchor cable with
:I 63" + 5'-6 uNnd vazrlclble . Zi,ogad Fit4ing ond
12" See Note stu Terminal or
6 Ve -—%- | Cable clip, connection, T return section
] Terminal or
Galv rod € !
4 S ?ﬁ;llgnchor} ' return section to colncide '
/’ ©f o ¢ 1 . with oxls of s Clevis and
- oa;r a;ogn:mfel?otl:_oa anchor cable hr 13%” HS bolt
See Detall D d}_ Anchor R, codl tor epox r-6" 2 Min i
Galv anchor € to rod Min Dia over
colncide with axis Anchor rod
T of anchor cable ELEVATION
! 1'/4"x 4~ Galv rod wlfh'full penetration _f
; : welded or drop-forged I',"eye. See Notes 4 & 5. CLEV'S AND BOLT CONNECT|0N
11 1 DETAILL B
- - 2” Min (STEEL POST GUARD RAIL SHOWN)
ELEVATION Cover See Note 5

Phraoded entire Ienﬂ m @

A |

ANCHOR CABLE WITH
SWAGED FITTING AND STUD
DETAIL E

R3x 2¥x

Ve weld al} around e “ @ hole

Hex nut for
I” stud

P’ Dia stud

16" Dia hole
n Yo" plate
Standard swaged con-
nection for ¥ coble

(See DetallE)

DETAL D

Wwex 15 x 3'-10” post
DETAIL G

\. For typlcat use of end anchors shown on this plon, See Standard
Plans AT70 ond ATIE
Anchor cable to be paradilel to
Anchor cable may have angle point at anchor plate If guard rallls curved.
§-6” with terminal section. May be less than with return sections if
separate rods connect to concrete anchor.

4, Anchor rod hooks to be In contact with anchor reinforcement when
concrete Is placed. Wire ties may be used to pesition onchor rods.

Cable clip connection {DetallA) or clevls ond bolt connaction (DetallB)

to be used with wood
guard ralling Instaliatlons, clevis and bor
used. Other aiternative for ottaching cable to anchor rod must be
approved by the engineer.

= AN o
Grip = Thickness of eyle on o8 ... 2 14" Dia »g
anchor rods + Y4 S 7.\ Galv rod -
e .
1y X og
VLN

post guard rolll

oisT] CONTY | ROUTE | roTar eRBSET | h0. |SHEETS

ord rall for straight runs of rall.

9L,

r
REGISTERED CIViL ENGINEER

July |, 1992
PLANS APPROVAL DATE

Installation. For steel post
connection (DetaliB)is to be

R Yox 5'x 5
center 1%s" Dia
hole for rod.

*8

Hex head
nut

o OPTIONAL SINGLE ANCHOR ROD END DETAILS

Not toc be used for double onchors

T 1Y/a""x 4’-6" Galy rods
parallel to axls of guard

f"4 Reinforcing steel

1!/4 Dia
holes

3 Yy

r L — Splice bolts (4)
! -G 7 ¥ wasra Bogk-wp
[ <7§\ See Detall F
] - 0]
| y - Pt
G d | 3 ]
round line tf’ Lt |_wex15 x 3’-I0"posf/;
& see Detall G
D go;tasﬁo?u;:mgg be - R Conc Ftg
gsxﬂis orf !l€-x‘3x6‘-0"_T 2 Wi Dl
@6l pos o g
" 2 Lt SECTION B-B
7
BURIED POST ANCHOR [
Sow
V'R _ Y
1'/5 Dl hole:
STATE OF CALIFORNIA DETAIL F

ralt gt polnt of onchorage 6"

CLEVIS .
2
o :
W
113 eyes —¢ /" eye
: onc anchor N1FAD o
TS FeMin g — Vax 48

Use two ['/4 dio Galv rods with hook
aond eye for double guard rall anchor.

DOUBLE ANCHOR SINGLE ANCHOR
ANCHOR RODS

* Min_cover over
top of post

Galy rod

Back-up R See Std

Plan ATTB for dotolls ~ % 27 HS boit.

hex nut and

cut washer

DEPARTMENT OF TRANSPORTATION

BARRIER AND GUARD RAIL
END ANCHORS

[A77T ]

NO SCALE
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1)

@ Galv HS bolt with washers and nuts

9, /—\ 1" R washer

pal H

I” @ Galv HS bolts
with washers and nuts

1'/4" Pipe

107'x10"'X5"-4"
DF Post with
B"x8"xI’-2" DF block
(See Notes 2 and 5)

A, o A

nvsTI COUNTY ] ROUTE

a3 A I [

POST_MILES _ [S) TOTAL
TOTAL PROJECT SHEETS |

I (L

REGISTERED CIVIL ENGINEER
o ->__>J _o
3 4
,

P 3 July 1, 1992
Metal box spacer PLANS APPROVAL DATE
spacer Vgre
DEPARTING END SECTION e “ g 14 hole - AJ Yo" Metal
Flush end sectlon nd sectlon 1fer 31 A -
connection $00 Note o . 5 e Drill and bond threaded rods in
(-Brldge Ralling '/4"'1 washer TAPERED METAL BOX SPACER /l'/g” dla hole with epoxy cartridge
| S See Note 6
! Use when approach guard rail is tapered /:zf";;?:la:aoih;?-d with
— o= .
S STRAIGHT METAL BOX SPACER put ond wsher,
[ ol [ — T See Note & straight metal box spacer,
g T o |odr
Use when approach guard raii Is not tapered ez /1 x I-4" long with tapered
P4 21 I”x 1'-5" HS threaded tal b
T & e rod with nut and washsr\ ! metal box spacer. ——10"x 10"x 5'-4
- er Rl Terminal secﬂon Type B. " DF post with
i washer See Note Bs B Lo
! | i OF fI>Io%:kn ’%ee
" note
ELEVATION Metal box —— /4" Pipe tronsition
- ¥ spacer detalls).
GUARD RAIL CONNECTION TO BRIDGE RAILING ur r-4 o - spacer ey - 1
g 3y | Wy Typ ) 3115
See Note il 8/, L2 ’ 9" Typ BLAN
1Ya'x 2" W 3 L
Slotted holes o o SR NS O e
v g i /}>~ Y4 R washer
& siotted holes 14" hole PLATE WASHER Terminal section
0108 Nominal PLATE WASHER FOR GUARD RAIL Type B p—
Toper TR RAFVSIRE A BBINAE BT See Note 7 S
Same shape os rall FOR BACKSIDE OF BRIDGE RAILING (i Wi ; f {
PLAN ELEVATION Slement sect e T 1
END SECTION DETAILS R [y J- __
oo
Center of anchorage L
31l
ELEVATION
" 315 3y 3y 3 3 GUARD RAIL _CONNECTION TO WALL OR ABUTMENT FACE
all,
abutment % H B8 A A NOTES
:;;que \( -Surface of construction I These connection detalls apply to bridge rails, abutments and retalning watlis.
| Sio7xi0r x5 a7 6x8" OF ‘JD For additionaiconnection detalls for bridge railing, see Standard Plan
DF post & post & 2 —] ES 1=3" Max 2% threoded rods BiI-53 and BII-54 ond the prclect plans.
8'"x 8" DF block 4 - 0"-7%/2" Min w/nuts, washers 2. Where 10"xI0” DF post and 8“xB"” DF blocks are shown,
block L 5 Machine / and expansion Wexi5 steel posts and tubular steel 6'x 6“x I'-2* (0. |a75" thick) blocks
L bolt w/nut =3 onchorage devlces may be specified where applicable.
i I : & washer

APPROACH RAILING TRANSITION
WOOD POSTS

Center of anchorage

3y

¥all,

abutment

bridge 30 B 3y 3y 3 a3

rall
P s ML T S Y A

i —-—

WexIS W6x8.5
Steel post or Wéx3
with tubular steel Steel post
6"x 6"x I'-I0" & block
€0.1875" thick)
block

APPROACH RAILING TRANSITION
STEEL POSTS

-

R S

IR Ry
FG -

BLOCKOUT DETAIL-ELEVATION

7Gxz ]

3x3 "Xy B

D

:\L 3" Nin

DF block DF block thickness
FG 0s required
SECTION A-A

See Notes 9 and 10

GUARD RAIL ANCHORAGE TO WALL OR ABUTMENT

3. Additional detalls of post, blocks and hardware are shown on
Standard Pians A77B and A77C.

4. Direction of traffic Indicoted by e

5. For approach railing details, see Type iflare on Standard Plan A77D
and transition detalls on this plan.

6. When metal box spacer Is Installed, place 1'/4'x 5 and 1'/4""x 4" pipe spacers
on 1" bolts passing through interior of tapered box spacer and 1%"x 5Y4 pipe
spacers on I” bolts passing through Interior of straight box spacer.

7. Terminal sections will not be Installed on tralling end of approoch guard rail
placed adjacent to one-way roadways. When terminal section is not Instolled,
use backup plate between rail element and metal box spacer.

See Standard Plan AT7B for backup plate details.

8. This type of connectlon may be used for both the approach ond
departing ends of structures on roadways 28 feet or less In width,

9. Use timber shims without posts where rall to wall or abutment clearance
is less than 15 inches.

10. Do Not attach rail to bridge columns.Use separate posts as shown on
Stondard Plan T7E.

1., End sectlons may be cut from Type B terminal section or fabricated.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

GUARD RAIL CONNECTIONS TO BRIDGE RAILS,

RETAINING WALLS AND ABUTMENTS

NO SCALE

‘als

rLLY NVid
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9¢

(See Notes Coat rods with laquer.
or curb 4 ond

isT] county | ROUTE | roTar 'eROuEET P s |
Terminal sectlon type A B g ¢ Post
See Std Plan AT7B " i [0
b e % Notes 5 & B ax 2" 3 3 Yfa"'x 12"x I'-0” Cover R
) Slotted holes [t i 7
! Ya » i REGHTERED CIvL ENGINEER
___________________ - N & % R
Two I” @ Goly HS bolts with o = = &
—— I nuts and washers. N *° 5 July |, 1992
A v re] G Anchor bolts Top of rall element — -+ > PLANS APPROVAL DATE
[P i e Dril ond bond two /4" @ Galv P o Y MW 2x79 — Nyl &
A iy 10" % 10" x 5'-4 HS threaded rods with nuts g ¢
Bridge DF post and washers. ¥ o3| o NOTES

c i C E

N g\- I | ‘ | ] l. Connection Detalls A and B applles to the traffic
by 1 ———— " | | | approach end of bridges. For deporture end of

_______ [ O | s | SRR . E EAES b éj’ SECTION B-B bridges, see Connectlon Detall C.

1 2. When curb or sldewalk depth Is less thon 97, use

~ 3 ~.
Face of °””’) . iy S8 x B X -2 See Note 2 : e ANCHOR POST ASSEMBLY Connection Detall 8.
Vetal box 3- ¥ 3- W OF block See Note 7 )
2 j 3. Direction of traffic Indicated by i

spacer & af—

backup B dy’ PLAN SECTION A-A 4. For approach railing detalls, see Type | Flare on
Stondard Plan A77D.

5. Terminal sectlons willnot be Instalied on the

L o = - 14" @ holes \::‘( trafiing end of approach quard roll placed adJacent
4" B Wash — 10 one-way roadways.
/4" R Washer Ya ‘9—/@. 6. Where 10" x 10" DF posts and B” x 8" DF blocks are
/-MBGR P—— i 10" shown, W6 x 15 steel post ond Tubulor Steel
r 6 ‘ ¥ Base R— 6 x 6" x I'-2 (01875 thick) blocks may be specified
_ o SECTION C-C where applicable.
1 ;:I @ QJ_/ R —_— 1. Rall post assembly to be galvanized after fabricatlon.
” M ANCHOR POST DETA“—S 8. Terminal sectlon Type A to be used where pedestrian
Ve rores (FOR CONNECTION DETAL A) T e e etion dotole for b , 1
9. or additional connection detalls for bridge barrier
M’ﬂ 2-1" ¢ HS bolts with nuts and ralling, see Standard Plans BII-53 and BII-54 and the =
washers bPoIv project plans. U
ELEVATION .
- O
2 Posf . )
CONNECTION DETAIL A T Two-tfeg Galv S & Yex 12 x 10" Cover R A
Sea Note 2 /E . K > e washer ﬂ‘;;:ades rod: ) | ) ‘f? S
0.108* Nominal — b {3%\ & = o s o 7h/;| :s 2/2" Slotted 33 Va /S V' >
Same shape | 1% 3 - -
as rall element . . , N 3 i ;11
section | T, R - — EXR:N Ground > H
|, Yermeta o v N fine . - »
d 57 - Wi2x79 —— . H ~
Yarx 2 -0 \Il/‘n hole nld P } 1-0"x3"x Y i :S ~J
Bolt siot td--bod-t R Washer d ol 3 ~
BACK-UP PLATE METAL BOX SPACER I
For use between guard rall element Ploce i"x 5/s” plpe spacers SECTION D-D I
and metol box spacer on | bolts passing through box Interior o G ii G
yeay | 4 | |
S h ost details s VAL HH , o - 5
MBGR f:g g:r(\;nggfﬁ)n de?eulloB °45.S,DD'T;J‘I:,,‘ ~ ! 2t | T 1
1 P Y [ N Terminal section 5 ‘\Fb SECTION F-F
{ N/ Type A *G Total-6 J Ya
. - /' See Std Plon ATTR Bl N ANCHOR POST
= — ettt I S fi & Notes S & B , 1V2"® holes | ASSEMBLY
! Bridge o e Nove 7
DEPARTING END DETALL - For ! B tage. L . —f[P %" Base R—] See Note 7
structures with walkways on ! gr e;;b 2 SECTION E-E
oo rog e T 9D, | T e | R SECTION 6-6
g:gggg;g:: s‘iﬁ;—w:e::rﬂng end ; j{lﬁ g:_de;fr"; ) | :JOF“ ;ugx 5.4 SECTION G-G ANCHOR POST DETAILS
Standard Plon A77J may be used. :_ _: (See Notes 4 and 6! (FOR CONNECTION DETAIL B)
—— [ iptyteind 1 r e STATE OF CALIFORNIA
7 BX S0 DEPARTMENT OF TRANSPORTATION
Metal box spacer & bockup £ GUARD RAIL CONNECTION TO BRIDGE
CONNECTION DETAIL C g SIDEWALK AND CURBS
PL
PLAN CONNECTION DETAIL NO SCALE

PLAN [A77K
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A

S Roll splice - Rall splice \
l . 4 l # .
" il i
1]
P4 it | Rall element. A Rall elements i <
il -
il 1
H " [l
TV v HE |
\ . J
Rall splice PLAN Rali splice
Rall element

6'-3"

S

&-3"

Rall spiice \

il

f "
| |
T T
T T
L I

Flat B washers

1

Lap roil aelements In

=

Ground line or shoulder

direction of trafflc surfacing under rall element nuts and fiat R washers. See Note 7 9. Direction of troffic indicated by ==
In 1 . = o e Rall element i »
Rall splice
m '[‘\4_—[ m . ;il— i n 6-3" = ED 6-3" , Rall splice -
&
A & : I~ Cut |— T | _‘ o
% washers g i P
ELEVATION % A\\B;;B;xl;(lo“ =" R a — )
= o > [ ! Fiot ® woshers ——— | P -
100
3 DOUBLE THRIE BEAM BARRIER | 7 1 ] : >
(Wood post barris hown) 1 H a
Y Tolerance, 3%” P orrler @ k] . }xa”xﬁ'-o" Lap rall elements in Ground line or shoulder z
o s 7 b Y _DF post direction of traffic surfacing under rall element
P T S
: ﬁ%o' N ES N . - >
R e Ao Nuts fo be placed away from troffic_slde N
H of roll. Hole placement In posts same for [
E "R =3 10"x10"x6'-0" DF post. B >
3 ! i
5 Z:treatea or /—’\s- He TION B- SINGLE THRIE BEAM BARRIER
" " to 18" dee
-1'7, g ‘m— %" Button head bolts with hex (Nood post and blocks)
b 7 1 nuts gnd 'fol’cf sll woshers. R C
=] o0 Note —— all element
Lo R DOUBLE THRIE BEAM BARRIER 4 f i
N =T 7 Rallspiice L o oy
S fod st ,  SAW _TOOTH INSTALLTION 3 i [ &2 + =2 Wi
:‘3 | } ¢ ‘ | 1 (Steel posts only) ;:,E R ——Backup R See Std.Plan AT8
b i F’ ! 5™ woshers ::uizj | !J‘qufi\ 11‘ ‘3
T et p T ¥a'x 2/ Siot " < __fiia il Flat R washers— 1| <
| EN CT’ b i L WEx8.5x~10" S }“*
+ Z ““ ! /[E: ! 4 or WExIxI-10" uld . Hlg
—t—t-— I i " steel blocks T Lap rall elements in ]
s — - 1 Ground line or shoulder !
) LS ‘:TD k% %' x s Siots i directlon of troffic i surfacing under rall element H
& | e It ] | Eae | !
Note A:g Bolt slot In wood post or ! J
| ! bolt slot In stest biock 5 N LN -
Used with steel post. i W6xB.5 or W6x3
! ! ‘@_/ Steel post
0.108" - N —
oming! Block attoched to post with two SINGLE THRIE BEAM BARRIER - C)

C N_THRU

_SECTION THRU
RAIL ELEMENT

l/'/ Rall splice

orst] cowty [ route [ +oT3E pSleer e |aaeets
Top of rall WEx8.5x1°~10" l | I
T ¢ n or Wex3xI'-i0”
%' Rod, threaded both ends, op of ra steel blocks
w/hex nuts ond flat plate washers 3 oy
2" Mox exposed thread both ends. = S . TERED CiVIL ENGINEER
6x8"x1'-10” B3 b i
L OF Post ° 1 N July 1, 1992
: s PLANS APPROVAL DATE
= o A
2, 5 y NOTES
3 &~ P 4 I. For detalls of standard hardware, posts
o| ™~ m - and blocks used to construct thrie beam barrier, see
g %" Button head Standard Plan ATEB.
3 bolts with hexnuts 2, Thrle beam barrler post spacing to be 6'-3“ center
w and flat B washers. ] 3 ?o ce??gr. srcepf Icus o*hegglse noted,
= b . Top of barrier rall to be 32" above ground line or
A See Note 6 ~ m sngulder surfacing under the rail ele?nenf.
. . 4, For barrier end anchors and barrier connections,
L i L W6xB.5 or WEx9 see Standard Plans A78C.
K - 67/ X8 x6'-0" ol Steel post 5. For connection to Type 50 concrete barrier, see
" Ld L‘N_'[ Standard Pians A780.
DF Post 6. Rall mounts to block with 2 bolts on approaching
- - traffic side of block and post web.
1. Block mounts to pest with 2 bolts staggered. Lower
SECTION A-A DOUBLE THRIE BEAM BARRIER bolt on approaching traffic side of block and post
web,
8. Where standard embedment of barrier post is

(Steel post and blocks)
Each block attached to post with

restricted by underground concrete facliitles such as

%" Button heod bolts with hex

two %" Dla hex boits and nuts.

footing of walls, columns, etc., use post footing detaills
on Stondard Plan ATTF.

Splice the .overicpped ends of the rall elements with
%"x /4" Button head oval shoulder bolts and %'x Iy
recessed hex nuts in Jp"'x /a"slots. Totahk 12 per rall
splice and 4 per terminal section or return sectlon.
Lop rall elements In direction of troffic.

RAIL_SPLICE DETAIL
ELEVATION VIEW

%" Dla hex bolts and nuts.See Note 7

SECTION C-C

(Steel post and block)

THRIE- BEAM BARRIER
NO SCALE

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

A78A

Return to Table of Contents
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FRONT

SIDE
STEEL POST

[

STEEL BLOCK

0./08” Nominal

20"

BACK-UP PLATE

W6x8.5 or W6x3

W6x8.5, W6x3 or W6xi5

l
TERMINAL SECTION
See Note 4
W W
75Ioﬂ'ed Holes
NE |- Steel Post -2 o
5 o——¢ (’

K

BRIDGE
POST DETALS

.

R 14x 14 x¥e

% x Iy
Slotted holes

0.108" Nominal

0.108" Nominal

Same shape as rail
element section
on Std Plan ATBA —

oy~

See Note 3

Same shape as rall element
section on Std Plan AT8A

Ya x2\y" Slots

Slots

'/4”'9—/
Bose R
17 x4l -2% \T/‘f

BRIDGE POST

33

BASE PLATE PLAN

rg

TERMINAL CONNECTOR

67”x6”x 110" (0.18T5" Thick)
Tubular steel blocks

N

b

20 " @ Holes for
T Dia bolts

5 N
¢ '
LR
{ ! 5 ;QI !
Bl L= |
el 67 -
S,H _}* b1 e ‘\*l]rﬁ
1y 'I_?:-. g
POST SIDE RAIL_SIDE

67x6"'xI'-10"" (01875 Thick)

TUBULAR STEEL BLOCK

(Use with Wexi5 post)

Fox /e
Siotted holes &l g0~ -
& Nominal

Yk
slotted hole

W

¥

¥e* or 0.183" m_/

FLAT PLATE WASHER

_—Barrier marker

MEDIAN BARRIER DELINEATION

{Attoch with two
16d Galv nalls)

See Note 5
RETURN SECTION
; Single TBB \
6% 8"x I'-10" Cut
DF Block ~ washers 6% {
Fiat B washer
% Button head 4 _/
bott w/hex nut 17
and washers -
Yor.
Ground {Ine or | Width

Each block cﬁach%d
to post with two %"
Dia hex Bolts ond nuts
See Note 7

%" Button head bolt
with hex nut and

shoulider surfacing
under roll element

6"x B”x 6'-0"

N 1 DF Post
= ‘ flot R washer o \\‘mr
E ! SECTION A-A
Ve @ | I
Hole, Typ i X -2fy
- X' /4" XU -,
Va" l R zwcsher andznut = ETW- ES
" ut:m Dn‘;%rtar MY —-”.—‘/z" Tyn Y %5_1/!
| Fixed
B N oblect, L H 8 8 HH U H Huﬂan
ETETTS Tm LT 7
S S0 N A1 TPV \'cm blocks
~ s 07060 A-—' SFS
" ELEVATION \ s T
Cast-In-Optlof Drilied-in-Option o PLAN FETW
T''x 8" Bolt, T x 97" Continous threaded —_—
2 por post fos orauted In 1Vix 6-noe.  THRIE BEAM BARRIER AT FIXED OBJECTS

4 per post

DOUBLE THRIE BEAM BARRIER ON BRIDGE

(WOOD POST SHOWN)
(Where rail clears fixed obJect by more thon 3 feeft,
use normal post slze and spacing.)

RE@STERED CIVIL ENGINEER

PLANS APPROVAL DATE

July I, 1992

NOTES

S

w

Pl 4

. Ml holes In steel post and blocks to be Y% ' @. Holes In

wood and blocks to be ¥y @ +/g".

. Contractor may submlt alternotive post detalls for

Engineer’s approval.

. Back-up plate to be used between barrier rail element ond
steel block on steel post where there Is no rall element

splice. See Standard Plan ATBA.

. Terminal sectlons wilt not be Installed

of single thrie beam barrier placed
roadways.

Medlaon barrier delineation to be used when required by
the speclal provisions, Spacing of baorrier morkers to match

spacing of ralsed pavement markers

median edgeline pavement delinegtion.
Direction of traffic Indicoted by el

Block mounts to post with 2 bolts staggered.
Lower bolt on approaching troffic side of

block and post web.

on the trailing end
adjacent to one-way

on the adjocent

" Dio x Y deep recess (V)]
one or both sides |
o
0
-
>
el =
” >
Yo 5/5 @ RECESS NUT ~
7—T e ) ®
‘ g U+ Wi, (11
L 1%
or 1"
5/8“ @ BUTTON HEAD BOLT
L THREAD LENGTH
1 full thread length

12" Min thread length

92"

1%, Min thread length

8" 22" Min thread length

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

THRIE BEAM BARRIER
STANDARD HARDWARE AND

MISCELLANEOUS
NO SCALE

DETAILS

A78B

Return to Table of Contents
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I. For anchor detalls, see Cable Anchor Assembly (Breokaway,
Type B) on Staondard Plan AT7G.

2. For onchor detalls, see Cable Anchor Assembly (Breckaway,
Type A) on Stondard Plan AT7G.

3. For guard ralling approach flores, see Standard Plan AT7D.

4. For connectlon detalls to bridge, retaining walis and
cbutments, see Standard Plon A7T8E and ATSF,

5.Directlon of traffic indicated by emmmjiee

coff— Return section
1 :. 1 £ g::; S:Y%E / Double anchor rods »
" i
" i ‘ NOTES
V-4 i Rail Elements n ,/
f i to fit
H 1] | —"
u Taper
ML 4 to fit
———
PLAN
6-3" 63
[~ T 1 —~—
- Top of rall —
v = %_.1
Prgor ¢
< & L
o T s CAA
9 See Standard 3! be
— Plan AT7] N
Ground line or Shouldar ; _\ ~
N Surfacing under Roll Element - F =t
N_1 Laop rall elements In direction Jdi -
]_l_,, of traffic E |
~l
™ . . st
: —AL- DF post
ELEVATION ﬁ
END ANCHOR FOR DOUBLE THRIE BEAM BARRIER x8”x5'-9 DF post
TRAILING END ANCHOR FOR
SINGLE THRIE BEAM BARRIER
{For one-way roacdways)
See Note |
B
\ 788 . 63" L 25' MIn_MBGR o 12'-6" »
| Transition sectlon \ T MBGR i See Note 2 j
Y i L ‘ i
+ | FE o T o
= e bt I : N
B —— L IENRR!
Lap ralt elements in 67— j— .
Ground line or shoulder z
direction of traftic \ surfacing under r:ll element [~
A 7 i i H H
2-8" Typ 1 b 2'-3" Max f N | H H
- 17 u o ‘
6" xBx6’-0" 6'xB x5 4" ‘ : .
DF post OF post - L H

APPROACH END ANCHOR FOR
SINGLE THRIE BEAM BARRIER

See Note 3

o] comary | moure | SRS HEEE [ETIoT

Y4

REGISTERED CivL ENGINEER

July 1, 1992

PLANS APPROVAL DATE

08.V NV1d 4lS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

THRIE BEAM BARRIER
END ANCHORS

NO SCALE
[A78C

Return to Table of Contents



ov

o] county | moute | rovar psieT . |Se TS,
REGISTERED CIVIL ENGINEER
July 1, 1992
PLANS APPROVAL DATE
6-3", , 3/ ) 3y ) 31y ) 3 31 ) 306 2-4fy" g
[ ¥ - n - - | e v -
' | l ‘ | H | — i Conc barrier Type 50
| H H 1 ! 10XI10""X6°-0"" H e ‘ i
I l l ‘ - DF post ' ORI XE"-0" | [ A ! ! Terminal connector
H ! ; 88 ; ' OF post | [ . I See Std Plan AT8B
¥ | ! (Trlm as required [ \ | o os Ired I | 107XI0"X6-0" | | j I”@ HS bolts 4 l
. requ DF post ! ; !
— N ; = A P | X 1 7 Y@ Expansion
+ T h
¥ [N ———] ; ! [ ] f = \—H E anchors w/washers,
I
e T T 7 ] T 0 % \_,// H
1 - -:E-—-< y —
1 A /J \ 1 — Beveled metal box spacer
6”x6” Blockouts’ Shim or shope blocks Beveled metat /4" Pipe spoacer oveled me ac
8" (Back-up R required
€ Thrie beom barrier post= 6"x8" DF posts ond blockouts to fit 788 ?Boo,::klsﬂ:;?{ |
T 0 Conc barrier require 8'-0” Limit of reinforcing In Concrete Barrier)
& Tyo 5 — Sea Detall B < 1
PLAN ond Detall D 10°-0" (Limi+ of 10 footing In Concrete Barrler)
| em— 1
788 A , /& ® washer, See Detall C
(both sides of barrier) Conc barrier Type 50
6" r-3" q / / kn
e—" T : -
o o L )N o
" 1 ! _|—0.108"* nominal o] o] [T 0L — K — 0 O N
- z | Some shape as - /
;-‘! A # T i rali glement N
HP | % section on B B [C___ol._~— — s S ) © L O
N T 2 VR .| ep-FBT—o] Std Plan ATEA Y 4 -
| = . o e i P —
i & b4 @ I T e >
. vl . i >
= AT s
£
S
esoos” Lo luy e DETAL D . >
¥ T -t Bock-up R I~
V-6 Use between box spacer N 00
and rall element '
(Ve J (-]
DETA"_ B 6'-0" Traonsition -
Beveled metal box spacer
See Note 4
ELEVATION
NOTES
I/’ Driled holes _
«4 continuous / ~*Back-up R . See DataliD \. For Concrete Barrier Type 50, see Standard Plan AT5A.
» 88 2.The ends of the barrier rall elements are to be
-2 - | q fabricated to flt requlred spacing as shown
2" g~ 2y i - ————— for the connection.
L e ‘ = 3. For detalls not shown, see Standard Plans A78A and ATBB.
| T ‘ = 4. When beveled metol box spacer Is Installed, place I'/4*x4¥s“and /5" "x4" pipe
3 ; + T N spacers on I HS bolts passing through interfor of box.
S ——n ; 5
= : a F 5. Direction of troffic Indicated by e
b (N
o K M = Extend 249 botter
/s’ holes V'R Transition STATE OF CALIFORNIA
DETAIL c 1 DEPARTMENT OF TRANSPORTATION
Plate Wosher : 3 ’ i wane g/l ‘\ THRIE BEAM BARR'ER
P b Shocer "surfacing CONNECTION TO CONCRETE
tal
*5 foral 8 BARRIER TYPE 50
SECTION A-A . NO SCALE | A78D

Return to Table of Contents



; SRS R PL ost[ counry | Route [ rofar "ekliEr L

1”@ Galv HS bolts with ‘2" B washer, See DetallC <

washers and nut, totol4 See Detaill B
” Straight metal
/2" R wosher total2, See Detall C @ HS bolts with woshers and nuts, total2 . box gpocer
3", ¥/s” Driled holes (exlst structure) / /4" Drilled holes (exlist structure) o 2 BVt o1t
_.1 /2" Galv plpe sleeve (new construction) /|l/‘r- Golv pipe sleeve new construction) s 8x5/2 "%/ R REGKTERED CIVIL ENGNEER
I R A I S cl§ Weld I” long July 1. 1992
It 7 g a each corner SLANS APPROVAL DATE
= = -2l — 03 .5 Vi
4 Pd o8 o
| pmmm——— | Talm
Vo
Terminal connector Terminal section P A2 + t Vit DETAIL B
See Note 3 566 Notes 3 ond 4 — Wl L3 ) 31" | /4" Holes —_—
Ind ™ " 3 9 3
Metal box I @ HS bolts with washers [r-gw _— 0.1 Nominal
— spacer, see  and nuts, totald rnrl O s e } - E— -
Datall A 10"xI10"'x6'-0" DF post e » I a
CONNECTION DETAIL | PLAN CONNECTION DETAIL 2 Yl BxB°xI-10” OF DETAIL A L:—-Lf-——-f—;l B -
: STRAIGHT METAL BOX SPACER [ {x O | & &
= PR
PR <
3 L Back-up plate Yer e
" Sae D:?Jﬁ E _~—~Thrle beam barrier /4" Holes W 0
[ e I S Ga \ / } r-3 Nl DETAIL D DETAIL E
L (F ‘ [ ¥ ¥ Ya" PLATE _WASHER BACK-UP PLATE
- : = T (Same shape os thrie beam rafl
o S ! R mr
I
1

= 1/, element. Not required when
~ E B¢ }- 7R terminal section Is used.)
N R 2d 4
{\ See Detall 6

84

il Jervaes— :
S | w 1¥a notes DETAIL C y =
! Yo' PLATE WASHER e 1 Beveled metal
Yo' R_washer Flat plate washer e — : oo V'R box spacer »
4" B washer — See Detall D (Typ) ki % L N e -t
Soe Detall D 7T—4’~o s 8 R o
El=
ELEVATION 7N - woig riong |*
i h gle 7,77 \each corner
THRIE_BEAM BARRIER CONNECTION TO v Wi, s S s 7 # o
BRIDGE RAILING WITH VERTICAL FACE Yarvoles = [ et ] E -
>
DETAIL F DETAIL G
1'/¢” Driled holes (exist structure) N I 2
’.2'_3'_', qx. 93 1Y/ Galv plpe sleeve (new construction) BEVELED METAL BOX SPACER
9 - R
hal Beveled metal box NOTES >
H ] I /2" R washer, spacer, See Detall F _— ~
& total I, See DetallC Back-up B . See DetallE I. These connection detalls apply to concrete bridge ralling. -]
I T— % J, r g w k. For additional connectlon detalls see project plans. m
Terminal connecfcrA (A-— Anchor bolts 1”@ Galv HS bolts 2.Where 10" x 10" DF post ond 8”x B” DF Dlock"s ae
See Note 3 with beveled woshers I"I?hGolv rl‘iS bogr_‘sd s;%\;g. W6xIS steel post and fubullc;r' :fe:l 6" x 6 "x xb ;Io
d nuts, total with washers (01875 thick) blocks may be specifled where applicable.
CONNECTION DETAIL 3 CONNECTION DETAIL 4 and nuts, total2 nuts, totol 4 3. Terminal sections and terminal connectors are to be
See Note 7 PLAN o fabricated to fit required spacing as shown.
AN ® 4. Terminal section will not be installed on traliing end of
e 5 approach thrie beom barrier placed adjacent to one-way
. = Thrie beam barrier roadways. When terminal sectlon s required, trim section
rie beom [ to It
Ve h 3'-6"" L I barrier ] ] .
4" R washer, v 5. This dimension may vary slightly to fit exlsting bolt holes
;g;alngmn o _3_1 (End of ralling In existing bridge rall.
l U p— = = 6. Connection Detalls { and 3 are to be used on departing
] : (- Ll — - end of structure.
~<“ \ :n; :-‘ \-\ P SECTION A-A 7.Detalls for Connection Detall 3 simliar to connection
T T R L Detall | except for anchorage bolts offset dimenslons
_________ 1 - \ from end of raliing.
! ] - 1 8.Direction of troffic Indicated by el
1
H
| S~ N wex 10" x €'-0" OF post STATE OF CALIFORNIA
ELEVATION ;ghk 85 X % : I;O DF DEPARTMENT OF TRANSPORTATION
o see e THRIE BEAM BARRIER
THRIE BEAM BARRIER CONNECTION TO CONNECTIONS TO BRIDGE RAILS

BRIDGE RAILING WITH SLOPED SAFETY FACE

NO SCALE A768E

Return to Table of Contents
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oisT] countY | ROUTE | vorar eROSEET | N

6''x8" DF T I I
I" @ Galv HS bolts with woshers and nuts , totald ¥l / gff,il & Q//
i/ B washer, total 2, See Detall C LL—— @ W12 x T9 Anchor post /
f . REGHTERED CIVIL ENGINEER
x‘ 9 fll/‘" Driled holes (exist structure) -6 Wall 6-3"
1//4” Galv plpe sleeve (new construction) obutment ] ﬁ/ July I, 1992
Q ___________ ; 5 z‘?ﬁj‘“' AT F FLANS APPROVAL DATE
H ¥ _ center of anchorage
I v i
_____________ ] %
10xI0"'% ~—
T Io” x 10 x &-0" DF post 6-0"DF APPROACH BARRIER Wall or abutment surface
1 Terminal connector Bridge curb { with 8% x B%x [-I0"DF block post & TRANS’T'QN
! See Note 3 ~ o re See Note 2 8x8"xI'-10""DF 6@ xI-10"
: block WOOD POSTS OF block
! f,':,’;h.'},\ \ - Y8+ Y holes in block
1 ~
! W6xI5 steel post with tubular 5%*Machine .
3-ifye Steel 6”xExI-I0" (0875 thick) bolt w/nut & %@ threaded rods
—— } block ’ cut washer B ? with nuts, cut steel
il h
ConviClIoy DETAL 5 ) - > { woshers o exoension
See Note 6 spacer, see CONNECTION DETAIL & wail — i
DetallB  — abutment ] < 63
bridge \ f'ia/ E/\
_PLAN rall— 7 o 3 R 3 7
G W2 x 79 Anchor post h : \L N 1/27%3 K3
™=~ Ci 3 h
-1y o) Sty enter of onchorage WoxES R wosher
" § i or W6x9 = 378" Min
3 9 Steel post, FGW [7:)
& & block -
____________ 4 R — _— - I
r B DA . APPR ARRI THRIE_BEAM BARRIER o
b i N TRANSITION ANCHORAGE TO .
VL - 1€ STEEL POSTS WALL OR ABUTMENT
s Q w18 See Note T v
- < T = & G —1 %8 -
N ~ R T “b ElR] >
o i 4 E ’ -y a
I ® P °ls NOTES =
L - : - 0—0 5|8
i I :f ‘ ‘ I:\" I. These connectlon detalls apply to concrete bridge ralling, >
: T T /R obutments and retalning walls. For additional connectlion detalls -~
N " 37| & |37 Front ond bock panel see project plans. ©
o A Y4 B washer /4" Holes dimenslons for hole 2. Where 10" x 10” DF post and 8“x 8 DF blocks are -
Vi B washer See Detall D -0 plocement shown, WexI5 steel post and tubular steel 6” x 6" x I'-I0”
See Detall D Terminal section (0875 thick) blocks may be specifled where applicable.
See Notes 3 and 4 DETAIL B 3. Terminal sections ond terminal connectors are to be fabricated
ELEVATION STRAIGHT mox SPACER to fit required spacing as shown.
ey e—— 4, Terminal section wiil not be Installed on trailing end of
THR'E BEAM BARRIER CONNECTION TO approach thrle beam barrier ploced adjacent o one-way
BRIDGE SIDEWALK OR CURB . -3 , roadways. When terminal sectlon Is required, trim section
to fit,
Cut washers 1— e — 5.Dependent dimenslons shall be verified in the fleid before
fabricating any end connectlons to conform with existing
Voo e G W2 x18 N [~ Yo' R pavement elevation conditions. The height of the thrie
Y4 xI2xI’-0"" Cover B . l¥” Anchor post hd /P‘ beam barrier shown Is to be mointalned.
'SAfX 2y -1 377 6. Connectlon Detall § Is to be used on departing end of structure.
lots \t / 7.Do not attach barrler rall to bridge columns. Use separate post
1) 1Y hole: as shown on the detallfor thrie beam barrier at fixed object on
ik W2 x 79 /4" holes Al Standard Plon AT88.
‘: M2 x l/Z" PLATE WASHER 8. Direction of traffic Indicated by emeiie-
@ Galv HS Vs A R Sy I
bolts and nuts, L G o Lz -2 !
total 6 tle 15" @ holes——T__ 2 g _/? o 2o
= ‘.—A*—_J
| L] -~ < STATE OF CALIFORNIA
/-% ’?@ , *I @( /\@_ I.a Ve R DEPARTMENT OF TRANSPORTATION
Driil and bond twa —— o> Y B
Y4 R_washer Ya Bose B “
1/ /o
Vi Gav ks thrsades L4 E 100t ervoes THRIE BEAM BARRIER CONNECTIONS
total 2 ol
ml?rzualzghgg?f rods SECTION B-B DETAIL A DETAIL D TO BRIDGE CURBS, RETAIN'NG WALLS
SECTION A-A ANCHOR POST ASSEMBLY /o' PLATE _WASHER AND ABUTMENTS
NO SCALE AT78F

Return to Table of Contents



2'Min from pavement edge lor gs shown

on detall plans ond as directed by Engrneer)—l R=150"¢ ‘___.‘

msTl[couNTv i’ ROUTE i m'-’riL PROEET HSYD?E'EYLS

REGISTERED CIVIL ENGINEER

July I, 1992
PLANS APFROVAL DATE

Taper block-out blocks from 8” at
tangent post to 0t at end post

B e %%Q

s
[T

|94

Return sectlon
See Std Pion A78B

+ ‘ Double anchor CAA
Doublg anchor CAA
See Std Plan A7Tl {
ReI50"+ LZ' Min from pavement edge (or as shown

See Std Plan ATTI
(Malmoln 6'-3" center to center post spacing
- on detall plans and os directed by Englneer)

PLAN VIEW

MOTORCYCLE PASSAGEWAY IN THRIE BEAM MEDIAN BARRIER

EP
! »
B 4
' o
v
EP -
>
z
>
NOTES >
=)

I For additional thrie beam borrier
detalls, see Standard Plans A78A
and AT78B.

2. Direction of traffic Indicated by e

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

THRIE BEAM BARRIER
EMERGENCY
PASSAGEWAY

NO SCALE m_

Return to Table of Contents
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~ag—= Direction of Travel

6" Mox Typ r— 2'-0"
T
it
Panel @ . l
. . ‘ Fern
2’ Min, I'-0"" Max
Direction of Travel e

ARRAY ‘A’
(APPROACH SPEED 45 MPH OR GREATER)

Diraction of Trovel e
e 200"

2'-6" Min

_J

&' Max Typ—ﬂ |-— ‘-|
GI' ar
Panel _i.
Obstacle
. . .IQ Trom

2" Min, '-0” Max
Direction of Travel sl

ARRAY
(APPROACH SPEED 45 MPH OR GREATER)

Direction of Travel e
lae 200

& Max Typ

2-6" Min
Type R
Fonaf™ ‘ . Obstacle

‘[‘ 2' & Min

L3 Wi 70" Mox
Direction of Trovel e

ARRAY *C’
(APPROACH SPEED 45 MPH OR GREATER)

g Direction of Travel

6" Max Typ fe- 2-0"
Type P
Marker
Panel \_. ‘
. .y 26" Min

" Mln 1-0"* Max
Direction of Travel i

ARRAY ‘D’
(APPROACH SPEED 40 MPH OR LESS)

| Obstacle g

Direction of Trave! e

6" Max Typ ~ —‘I f—2-0"

Type R \ 2'-6" Min
Marker
Panel Obstacle

® qo Tew

2 Min, I'~0"" Max
Direction of Trovel e
ARRAY ‘E’

( APPROACH SPEED 40 MPH OR LESS)

Direction of Travel e

6" Max Typ :‘ 20"
T.'
Type R i
Mggr"‘;' \. ’ . . 01":siac|e
_L 6 Mox
@ 2"5" Min

2" Min, I'-0* Max

Direction of Travel =i

ARRAY °F’
(APPROACH SPEED 40 MPH OR LESS)

Direction of

Downword Slope

Directlon of
Downward Slope
1"x Fx 0'-I" C >
% I'x 0'-I" Conc "
Blocks- Totdl 3 Fon e Fiywood

ALTERNATIVE | ALTERNATIVE 2

»
A\l

/b-Sund Filed Moduie

Surface Downward Siope
N ( 5% Max
Plywood Blocking 7

for Alternative 2

shown
ELEVATION

BRIDGE DECK MODULE BLOCKING DETAILS
(SEE NOTE &

POST MILES TOTAL
DiST] COUNTY | ROUTE | 7o7as pRbiet [ M. |SREEY

REGHTERED CivIL ENGINEER

July 1, 1992
PLANS APPROVAL DATE

Sand Fllled Module

Vo Min - {—2" Min (Typ!

Surface Downward Slope

l_f\( i e Greater Than 5%

— s b C
5% Max S~ aC or Epoxy Mortar
Base to New Siope
ELEVATION

SLOPED SEAT DETAIL

38" 10— " Wide
White Line

Palnt Weight of Sand
In Pounds for Each Module

PAINTING DETAIL

(SEE NOTE T

NOTES

@ Indicates module locotlon and welght of sand n
pounds for ecch module.

2. Al sand welghts ore nominal.

Lol

Each module 1s to contaln amount of sand Indicoted,
supported occording to the monufacturer’s Instructions.

F

Arrays ‘A’,'B’and ‘C’ are designed for 65 MPH,

5. Crash cushion array may be angled toward approaching traffic
when traffic opproaches on one side only larray ‘A’ and 'D'.
Amount of angle not to exceed |0 degrees.

o

Modules shall be placed on asphalt concrete, epoxy mortar or
concrete surface.

h

Welght of sand and outline of each module shall be painted
on the surface at each module location.

Module blocking, epoxled to the deck surface,is required for

all modules placed on bridge decks. Two acceptable alternatives
are shown. Other alternatives recommended by the manufacturer
aond approved by the Engineer will be accepted.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CRASH CUSHION, SAND FILLED

NO SCALE
[ A81

Return to Table of Contents
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St

100"

570"

e

75'-0* 70

75°-0"

e

PCC opproach siob /

TR

2 £ PCC approach slab | &

PLAN

PORTABLE SCALE PAD AND APPROACH SLAB

2/

10°-0
PCC approach slab

6x6-WAxW4
Qelded wire fabric _

LEVEL 9

SECTION B-B
APPROACH SLAB DETAILS

See Note 2

& 0T
oisT[ county | Route i"ouL; WED _,EESC«, H SNOEE‘TLS

.

REGISTERED CIviLENGINEER

July t, 1992
PLANS APPROVAL DATE

Type A sealant and
Jeint backing, Typ

r\ /2" Expansion joint,

\_‘ k *4 Total 8 Typ

? *4 Total 10
(7]
-

SECTION A-A v}

PORTABLE SCALE PAD DETAILS )
h
-
>
<
>
(-]
(2]

NOTES

. PCC portable scale ped and

PCC opproach slabs shall be
level In all directions.

2. See typlcal cross section on
project plans for iimits and
thickness of structural section.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPCORTATION

PORTABLE SCALE PAD
AND APPROACH SLAB DETAILS

NO SCALE

[A83]

Return to Table of Contents



14

Brace to be removed after all other
fence construction Is completed
unless otherwise directed by the

ois7] county [ moute

FOST WiLE
TOTAL_PROECT

LY.

GISTERED CIVIL EI

July I, 1992
PLANS APPROVAL DATE

Line post 8’ Mox
4 Horizontal brace with truss rod may be Englneer. Horlzontal brace with
used as an alternate to a dlagonal brace Tens! " Line post e stosl truss rods Gate panel
enslon wires Brace \\ Gate post Ver tical stay s Latch post
d Tol
! Diogonal brace or
horizontal brace with
truss rods
w&%& i
< S
: 1&‘
N O
4. 3'-0” ot Gate post l
i 10° 9
Gate _!L 10 J o
END AND CORNER Not less than 3 times maximum cross Line posts at 1000’ maximum Intervals Type (L-4=48" fabric Length as specified -
POST ASSEMBLY section of post with minimum of 8" braced and trussed in both directions Type CL-6=72" fabric o
2'-6" for fabric less thon 60 high » except that this bracing and .
3'-0" for fabric 60" and over 2-6" for fabric lass than 60" high trussing moy be omitted when the
3'-0” for fabric 60" and over fabric Is stretched by the equipment o
-
GATE POST >
FENCE GATE NOMINAL | WEIGHT Z
HE1GHT WIDTHS 1D PER FOOT
Up thru 6’ 2 4,95 >
Over & (-]
i 4 10.79
M vt 12 5 14.62 o
TYPICAL MEMBER DIMENSIONS  (See Notes) thru 18’ :
R/W R/ LINE POSTS END, LATCH & CORNER POSTS BRACES 10"29;, "% 6 - 18.97
0 X,
¢ :E:‘g&T ROUND H ROLL ROUND ROLL FORMED ROUND H ROLL FORMED
| 1D FORMED | 1D ) W] 1 i 1 (T BTE ERT)
6" or os specifled | ! ‘ — 6" or as specifled GI' andl 1 i xS [ xt%h | 200 [ 3 x3f | 2 e et W' x1%e " | 1% 1Yt | ¥t xivar Over & 5
or shown on ‘ or s?own on oess ik 14.62
detall plans dotdll plons vor g | Bhexztr | 2 xiYart | Bt 3t x| 2y xdyt e | WA | % % et [ 3 ki Over  [“over 12/ "
(See note betow) — ! } (See note below) ] 2 % s Over 12, 6 18.97
! T|
| N . i NOTES Over 18° 8 28.55
t. The above table shows exomples of post and brace sections which may comply to 24’ Max.| N
with the Specifications.
2. Sections shown In the tables must also comply with the strength requirements Above post dimensions and weights ore minimums.
HIGHWAY and other provisions of the Specifications. z‘;"‘éz‘;l:;is may be used on approval
OTHER FREEWAYS 3. Other sectlons which comply with the strength requirements and other
HIGHWAYS provisions of the Speclficatlons may be used on approval of the
Engineer.
NOTE: Offset to be 2'-0" at monument locations,
measured at right angles to R/W lines. 4. Options exercised shall be uniform on any one project.
Taper to achieve offset to be at least
20’ long. 5, Dimensions shown are nominal.

FENCE LOCATION

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CHAIN LINK FENCE
NO SCALE

[ A8S]|
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Ly

oisT] county | ROUTE | rorar pRaweT | W6, |SRETs
Latching bar —_ Gatewoy width { 7' Brace length | [ -
1" 1Dx2""-2" Steel plpe Dur\_ﬂ T‘—e" 7' Metal end post,_ | 3mlel
o W Latching device ‘ Short link coll hain 4, g0 g qu" % yood L)
Wire loop 3 7' Metal line post See Detall __4-4" End bar Wire loop J brqce\ L el GISTERED CIVIL ENGINGER
End post” End bar \'/4“ Short Iink coll chaln e \\ T (4" Steel dowels
Bolt to end post and weid BW'_ or 'm‘d R \S ) July 1, 1992
or bolt to latching bar 0s require: P . . PLANS APPROVAL DATE
P ] ~  \\SEe i T t-——— Tenslon wires
7' Brace X N HH :adf
LATCHING DEVICE A KEEER R E RS
FOR GATEWAYS S P T i T e oo ARG
See Note | / Wire loop Protwisted = l.—8’ Wood
Anchor R — p 1)) vertical stays Mg Wood || broce post
R/W 8 xIB*'x18"
6 - " Fee v L o et WIRE MESH GATE POST
or as speclfle
or shown on METAL POST INSTALLATION WOOD POST INSTALLATION (See Note 4)
project plans GATEWAY
See Note 2 6" or as speclfied “See Note 3 GATE NOM I NAL WEIGHT
or shofwnlun WIDTHS 1D PER FT
on
ggg]eN%feDZ © - 7' Metal brace length Up thru 6 2y 4,95
7' Metal brace length 8' Max 8 Metal Over 6’ 3y 9.t
[ Gate panel vertical latch thru 12° 2
‘ [ /stay post over 2 -
i/Horlzontal  Metgl—. | Hor Tzontal metal thru (8° 5 4.62
- metal gate L brace =
I HIGHWAY ! brace post Over 18° to 6" 18.97
4'M :
OTHER FREEWAYS i
HIGHWAYS -
FENCE LOCATION O -
[ r [ NOTES 7
7 Line post Wire mesn and barbed wire Wood ral 7 votal b ; A . 48 russ /1 Metal I. Metal end post ond end bar shown. Use ™
same as for wood posts. ood or meta ¥ , ate ; brace
as requlred /_ brace il 3 at 05 ] Length as specifled rods post wood end post and end bar for wood post ,U
post L gate post | Instalilation.
- 8 Min —= ~—3x gate post x-section Wood or metal 2. Offset to be 2° at monument locatlons, o
8" Min as required measured ot right angles to R/W Iines. |
w| RE MESH GATE | NSTALLAT | ON FOR Taper to achieve offset to be ot !east >
3 20° long.
B EITHER WOOD OR METAL POST FENCES 3. Goteway to be used when specifled In z
- the speclal provislons.
o 4. Post dimensions and welghts are >
T _.J minimums, Lorger sizes moy be used on e
0 metal post? —T - PCC approval of Engineer, P
*J La" Min 5. Line post spacing for wood post equals
END AND CORNER POST ASSEMBLY PULL POST ASSEMBLY 12’ maximum. LIne post spacing for
7' Broce length metal post equals 10° maximum.
At 660" moximum Intervals for WM fence.
At 1320’ maximum intervals for BW fence. 7 Line post 5 5
METAL POST INSTALLATION [/ . L Weedbrasen s
0 8“<W [] I Steel dowels
8’ Brace post 34" "x 4" steel dowels .
T 8race length F T
. n N 2] R
race leng 5 9 & FHHE relen
N 107 18}
P ! ~ 0" W H
3 Nf
N T L t
ype BW £y Line pos
ol 8’ Brace 3 _L shown Type WM shown
post T 12" Max |
Tenslon wires / s For v?!o:rpo"suf on
Type BW = 5 lines of barbed wire.
c A T Wire Type WM = Wire mesh and 3 lines PULL POST ASSEMBLY STATE OF CALIFORNIA
£ twister of barbed wire. At B0 . ; — DEPARTMENT OF TRANSPORTATION
s ” moximum Intervals for ence.
" At 1320° maximum Intervals for BW fence. BARBED W|RE AND
END AND CORNER POST ASSEMBLY WIRE MESH FENCES
WOOD POST INSTALLATION NO SCALE [A86]
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24"

4

A2-6
TY A
33"
Ry 24"
N .
Relfg
2" or Var
: I Eihall
o v 3
VSRS et *4 Longltydinal _*4 Dowel spaced &'
Rel Min length 8"
82 ) B3
Superimposed on exIsting pavement
TYPE B P
CURBS
var var
Warp when Warp when a |
needed needed /2
Q.
Join, 2 [ ” ‘ T
= L |udoin % | Rounded -~ 2%
F;on"r edge Roungee :r[
N jof sidewalk
N N
/‘) ol " R
A x Straight X
N grade El o E—— N Gutter graode
s + 2 3 2 CASE A
Normal sidewalk
SfroldghT
grace PLAN
Xl L Lo X o - a ,
See
Notes Depressed| sldewak
§ and Sidewalk
6 Y 4
S 2 | — Eh- T—T
v
Gutter grade \aonom of curb ) Gutt di
utter grade
ELEVATION Curb face
NOTES Depress entire sidewalk

I. Case A normally applies.

2. Use Case B when ramp slopes would exceed 0% In Case A.
3. Use Case B when sidewalk cross slope would exceed 2% in Case
Longitudinal slope of warped area odjacent to driveway
shall not vory more than 6% from the longltudinal grade
line of the sidewalk.

The sidewalk cross slope In Case B may be Increased to o
moximum of 4% for distances not to exceed 20 feet.

. X=3’-0" except for curb heights over 10" where 4:1

slopes shall be used on curb slope.

X 1s varlable when sidewak Is locoted where wheelchairs
may traoverse the surface. Siopes shall be 12.5% maximum.
Sidewalk and romp thickness “T” at driveway shall be

4" for resldential and 6" for commercial.

Difference in slope of the driveway romp and the slope
of o line between the gutter and o point on the roadwoy
5 feet from gutter line shall not exceed i5%. Reduce
driveway ramp slope, not gutter slope, where required.

~

L

SECTIONS

A

DRIVEWAYS

24" .

ois[ county | RmoutE | w';

July 1, 1992
PLANS APPROVAL DATE

# E4 @ji;'f& —

CURB
TYPE € QUANTITIES
. Bridge sidewalk SR TYPE|CY PER LF
" 33 / on Al-6 | 0.02585 AC DIKE
R=lfp" L L _1 o) 24" _l RYfp" Slope /4 per Ft ::l/r Face of curb | A2-6] 0.05303
) r 2 or Var y s s a7 Al-8 | 0.03084 QUANTITIES
= sos e Y] Riniehed A2-8] 006379 TYPE] CY PER LF
i e j L (su,fgce BI_| 0.02330 A | ooms
I—-L £ 4 4 2 B2 | 0.06ITt B 0.0103
B3 | 0.01074 C 0.0038
R=I"" B4 | 0.05709 o] 0.0293
TYPE H
B4 ON BRIDGES E | 0.0666 E 0.0130
AC quantities based (n
on 5% cross siope -
ES . O
025 @52 oo )
var cut slope
7 Fill and compact with excavated €S 16T R=0.08"
material To top of dike ~ var slope :
i 0,08 s Toe<
Level fine See Note A J -] z
TYPE A Var 21 0.83° _Tv—orsee Note A
HIGH DIKE
TYPE D >
MOUNTABLE DIKE o0
~

Var cut slope

Fill and compact with excavated
materiol to top of dike
Compoct AC agoinst excavated face

TYPE B
HIGH DIKE

IYPE C
LOW DIKE

E

) .
1.00 R=0.08" Var siope
- 9 0.60°
roor 8 Thoar 9
i

Level line 1,33 L67*

TYPE E
MOUNTABLE DIKE

ASPHALT CONCRETE DIKES

NOTE A - Extend top layer of AC placed on the
shoulder under dike with no joint at the ES

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CURBS, DIKES AND DRIVEWAYS

NO SCALE

1—See Note A
—Var

[A87]
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DIST| COUNTY

STD. PLAN C7A

x
Q
]
a
N
2
£
o 3
] =1
K | o) g
2 e Z 3
& ol wi
2 oy O @
- lm ol x
e 3
8 = L)
B p
& »im
B 35
g Sl

Roadway grade

Embankment slope

Roadway grade

Embankment slope

Embankment slope

placed under header

B

TYPE

TYPE A

TYPE C

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

REINFORCED CONCRETE CRIB WALL

B AND C

BATTERED WALL - TYPES A,

C7A
Return to Table of Contents

NO SCALE
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STD. PLAN C7B

POST_WILES  [SHEET] TOTAL
CT | NO. |SHEETS

ROUTE TOTAL_ PR

DIST| COUNTY

C7B
Return to Table of Contents

E AND F

REGISTERED CivIL ENGINEER

3

E =
mm \duﬁéﬂ\\\\\\\ _ g -
4 \\ S
3 :M.N.ﬁm..za AWEH

il 582

o u
= i
ofs
<
@

=

Roadway
grade

Embankment

Roadwoy
grade

Embaonkment

slope

50




LG

Roodway grade

Embankment slope ¥
nE
2 —
8 1
25 e
3 b 2
2 . 2
Max for 15 :1 51" » °
o 5
x N
H o
o
4 =
44 ®
Max for 2 il 9-8
T 4é 70 -0~
:: Min
(=]
g
&
TYPE A

I

Embonkment slope

Roadway grade

]
2 3
5 » i
5 B & =
5 253 I )
2 3 (O T —+
+ 3 S« N 2 Ry
v 23 wo— < 3 =
Max for 15 :1 § 710" | Wp————T1—T°M ﬁ L
x »
EN g =
L 3 L
©
Max for 2 :1 x
FY

Max_for 2S+T

'

3'-0" Min

Roadway grade

oisT| county

S HEET| TOTAL
RoUTE TOTAL PROJECT | NO. [SHEET:

July |,

LEGEND

& = 10”x 6“x 0’-10 Flller block placed
under header

Embankment slope ~lE
5 IR I
[ TH
® Y I ' es—— 1 -
L
E 2 M= H T ¥
2 % L H TH
3 vt' T H] TH
= : FEL TH
‘: T g —HH TH
EN ML 5 —HR H -
L 5 —H] T 5
el | —HH A 5
ML | —HH 15 ;
Max for L5 il w-3r 1 W x:&:- — e
T | THoH FH ®
ricl HTH - :
) "k N
Max for 2 :1 1Tt T HT =2 H —
[ e HH T
x| @
6 HH TH
Max_for ﬂé Q-8 Ql:._‘t.‘J o
25+T g
5 ew | em
3-0” -2
Nin
TYPE C

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

REINFORCED CONCRETE CRIB WALL

VERTICAL WALL

- TYPES A, B AND C

NO SCALE

REGISTERED CIVR. ENGINEER

1992
PLANS APPROVAL DATE

‘als

240 NVid

[ c7¢C
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=% untll back flil 1s completed

oist] county | moute [“:|
%" Gap to be malntained Va r? [ l I

€3

~ ~ _ : I 2-23 X R Y 8 REGISTERED CIVIL ENGINEER
. Y2’ Chamfer- { —_— 2‘_)4___ = R Y2 Chamfer
o .3 X July I, 1992
| i :‘f: D5 CA135° Hooks PLANS APPROVAL DATE
4 6°-0” or 8-0" e *3 Tot 4
= i -4 1] 05 [@ ot 24 Mox except ot 3 Max In ;...PL—"A" Cr to hoop-Typ
. headers placed In the bottom =
Z 3 levels of headers SECTION 10 10"
N L | ELEVATION -
i = aks ) HEADER DETAIL L8 ]
05 t 24 Ma; 't at 3 Mox T E SIDE
41 -l N T s'rreafcl:ers ploc:del):lcef‘:]e uboffon? xn Yo" Chamfer ND '
Y T 3 tevels of stretchers oo oo 0 FILLER BLOCK DETAIL
o LA N . v-0ror w0 e

Flller block | »3 @ @/Ds A 135° Hooks
g, | :f'37074 e3 Tot 4 "3 Tot 6

PARTIAL PLAN AT BASE 3 7,9_.1 e 1% Cir to hoop-Typ
TYPE D’ SHOWN, OTHERS SIMILAR ELEVATION SECTION
STRETCHER DETAIL
Stretcher (2
= Haoder GENERAL NOTES =
j: ) Maximum (o]
T - T 'f gy ] unsupported l. Reinforced Concrete: 0
L | | 1| hefght at end of Concrete - f'c = 3250 psi
¥ — I - = T '1" i-Li FY — ] wall Is 2 Bar Relnforcement - fy = 60000 ps! o
:E T L) T L T ~_J - ] Welded Wire Fabric - fy = 65000 psl
1 T { 1— o 2. Soll Porometers: (e
1 T T T — I — = ] Backfill-¢ = 34° >
== = e . o =
:E { ! I -~ Lt I - Y '.'..' :\ 1 — Foundation - ¢ = 34°
:E X 11 {1 — {1 Lateral earth pressure determined by Coulomb’s theory.
I T Sl 1) 3. Concrete to concrete bearing surfaces shall be finlshed to o
9'-0" Stretch a smooth plane. The gop between bearing surfaces shall not
Finished graode at face of wall See Nooﬁc'oers exceed !/ Inch. Where a gap of Y Inch to Y inch exists, a Y I~y
inch pad of asphalt felt or sheet neoprene shall be placed m

PART'AL ELEVAT'ON between the bearing surfaces. For wall Types D,E,and F,a

/& Inch asphalt felt pad or sheet neoprene shall be placed
between all concrete bearing surfaces below the 29'-10 level.
All members moy be manufactured to dimensions 'Y Inch less in
Front face thickness and stretchers !/ Inch less in length.
/ of crib wall Where an opening Is specified In the face of o wal, special
length stretchers and additional headers may be required.

/Sﬂ'efcher 6. For non-tongent wall allgnment, special length stretchers

L S

may be required.

\
g
R
=~

For non-tangent wail alignment and at locations where filler

\
H
53 . H 1y Cie blocks are required, speclal length front face closure
b { = Ve members may be required.
l *r‘P ‘ - S /"/z" chamfer 8, The thickness of the lowest step for eoch wall type shall
(Typ) not be less than the dimension shown on these plans.
o I [ 9. Use of “Front Face Closure Member’ shall be required only
L 1—F when specified on prolect plons or In the Speclal Provisions.

10. Al stretchers are i2'-0” except as noted.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ELEVATION
Stretcher J &
REINFORCED CONCRETE CRIB WALL
SECTION A-A TYPES A,B,C,D,E AND F
FRONT FACE CLOSURE MEMBER HEADER AND STRETCHER DETAILS

NO SCALE
[C7E
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1 4°)

FOUNDATION PRESSURE-BATTERED WALL

Kips Per Square Foot)

POST_WILES
TOTAL PROJECT

DIST| COUNTY | RouTE

DESIGN EXAMPLES

Example No.k

Glven: Wall helght 20"
2: cut slope to be retained. Foundation site investigation indicates
lateral pressure from material above will be equivalent 1o 2:l loading
condltion and on allowable soil bearing capacity of 5.0 kips per
squore foot.

Select: Battered Type C or Type D woall. Actual H = 20°- B".
Type D vertical wali con be used by Increasing the allowable
soll beoring capaclty of the original ground.

Exomple No. 2:

Glvens Wall height 9
2’ level surcharge with traffic loading to be retained. Base
founded In embankment,

Setect: Battered or vertical Type A or Type B wall. ActualH = 9'- 8",

Example No, 3:
Glver: Wall height 10°
#/2t 1 embankment slope to be retalned. Bose In origlnal ground, sioping
oway from toe of waliat 2:. Foundation Investigation determines the
allowable soll bearing copocity Is 4.0 kips per square foot (considering
the sloping ground In front of wall).

Select: Battered Type B or Type C wall or YerticalType C wall.
Actual H = 10°- T

Example No. 4:
Given: Wall helght 30°
21 embankment slope to be retalned.Base In embankment (5' depth minimum).
Select: Battered Type D, Type E or Type F wall or Verticol Type F wall. Actual
H = 30°- 9. For oll types the foundation pressure Is between 5.0 ond
8.0 kips per square foot, embankment materlal below the wall must be
“Structure Backflil” (See Design Example Footnote ).

TYPE LOADING WALL HEIGHT REGISTERED CIVIL ENGINEER
CONDITION | -5 33 (4 51 [e0ear]r0-a-a| 98|01 16|25~ | 13-4 13 15-2] 16+~ [ir-0~[r7--1 [ig 10 19-9~ Joor-8] ar- 1+ [p2-6{23 -5 [ar-a+{25-3Je6 -2 271"
15 3! 0.94%| 1.02#[1.08* [ty * Lo #[1.33 |70 243 [2.64 13.22 July I, 1992
23l 0.61 *|0.95 %] 1.09% | L.22# | 1.34% | 1,43 {150 » | L56 %[ L59*) 58| 1,78 | 243 | 2.52 | 2.96 | 3.46 PLANS APPROVAL DATE
25+T 0.73%|0.88 %] 1.02% | 146 * | 1.28® | 1.37# | 1.45% | 1.49%| 1.50* | .67 | .88 | 2.25 | 2.67 | 3.3 | 3.67
15 3t 216 |2.60 |30 |3.64
211 140 [1.64 | 1.90 | 248 | 2.49 | 2,83 | 3.8 |3.57 [3.99 | 4.46 | 4.96
25+T 1L34%| .50 | .69 | 1.88 | 2.4 | 2.45 | 2,73 |3.05 [3.40 | 3.79 | 4.23 | 4.69 | 5.2
1.5 21 Zl-gg: Zl.gg g.g% 3.38 | 3.83 [4.32 |4.83 |5.40 | 6.00 7
2! o 81 .| 235 | 2.59 |2.85 [3.43 |3.43 | 3.75 | 4.08 | 4.44 |4.83 [5.24 | 5.67 | 6.4 | 6.63 | 7.15
2541 159%| (75 | Ues | 205 {233 (2552 [2.73 |2.96 | 3.20 | 3.46 | 3.74 |4.04 [4.36 | 4.7 | 5.08 | 5.48 | 5.90 | 6.35 |6.83 LEGEND FOR TABLE
L5 20 3.76%| 3.48%| 3.54 | 3.96 | 4.40 | 4.86 |5.34 {5.84 | 6.35 | 6.87 | 7.42 [ 8.0 | 8.62 25 + T = 2 Foot level surcharge with traffic loading.
21 2.65%|2.55% 2.69 | 2.96 | 3.24 | 3.53 [3.83 j4.4 [ 4.43 | 4.73 | 5.04 | 5.37 | 5.71 | 6.06 ,
25+T 206 |2.35 | 2.54 | 273 | 2094 [ 305 |3.36 |3.59 | 3.78 | 3.98 | 408 | 4.40 | 4.63 [ 4.87 2i1= 24Slope above wall. e e e e
15 ¢ 519 %[ 4.89%] 4.61%| 4.98 | 541 | 5.85 | 6.3 | 6.78 Wzl WedSlope above woll | Geverion from toe of wal
gslolT gg:"l. g;g. gg‘ﬂ g;’; ;g? ;a: :gi :gg Heavy vertical line Indicates maximum ollowab.le wall helght
5 - - = : ' - - 6‘09* for porticular wall type ond loading condition.
211 i
25+T 3.719
Be 02811 Re 10097 3-8 32 - 733634 -5 |35 4 [36’- 3 [37°-2] 38°-1[39'-0'Jaw -1 rpor-10-] ar -9 {az-8}a3--7[a4'-6 a5 5|46 - 447 - 3 |48"- 2| 49"+ EO'-0"[p0"-1 5I"-10” |52'- 61538
15 21 2°-0" Traffic
231 surcharge
25+T
15
21
2541 (7]
15 1l -l
2l 1=
25+T 7.34 0
L5 1l
2! 6.43 | 6.8 | 7.2 | 7.63 | 8.07 | 8.5 | 8.99 | 9.48 )
25+7 5.3 5.40| 5.67|5.97 | 6.28 | 6.60| 6.93 | 7.29 | 7.65 | 8.04 | 8.45 | 8.87 | 9.31 | 9.77 | 10.25 LOAD|NG COND|T|0NS -
15 31 7.28 | 7.79| 8.32 | 8.87 | 9.43 | 9.99 [10.59 | 1L.21 | 11.84 >
23l 5.26 | 5.58{ 5.92 | 6.27 | 6.59 | 6.92 | 7.26 | 7.6 | .97 | B.35 | 8.73 | 9.3 | 9.54 | 9.96 | 10.39 | (0.84 | 1L.3) | 1178
25+T 448 | 41 | 495|509 |5.39 | 5.60| 5.82 [ 6.04 | 6.28 | 6.52 | 6.77 | 7.03) 7.30 | 7.58 7.87| 8.7 | 8.48 | 8.80 | 913 | 9.48 | 9.84 | 10,21 [10.59 | 10.98 | 11.39 [ 11.82 {12.25 | 12.70 | 3.7 =
L5 sl 5.8/%] 6.06] 6.48 | 6.9 | 7.35 | 7.80 | B.27 | 8.76 | 9.25 | 9.77 {10.30 [ 10.84 | 1.4 [ 1.98 | 12.55 | 13.16 |13.78 (4.4
20 438 | 465 4.92 | 5.20 | 5.49 | 5.79 | 6.09 | 6.40 | 6.72 | 7.06 | 7.40| 7.74 | 840 | 8.44| 8.78| 9.3 | 9.49 [ 9.85 1 10.23 10.62 | 1.0} | 1142 184 | 12.26 | 270 | I3.5 | 13.60 | .07 DESIGN EXAMPLE FOOTNOTES
25+T 3,98 | 447 | 4.36 | 4.56 | 4.76 [ 4.97 | 5.9 [ 5.41 | 5.63 | 5.86 | 6.0 | 6.33 | 6.58 6.79]| 7.00| 7.21 | 7.44 | 7.66 | 7.90{ 8.4 | 8.39 | B.65]| 8.92 | 9.9 | 9.47 | 9.76 | 10.05 | 10.36 | I0.67 o
. To constltute ¢ “wall base In embankment”
* Indicates pressure at heel condition, a minimum of 5 feet of embankment ~J
at 95 percent relative compaction is required ﬂ

DEPARTMENT OF TRANSPORTATION

DESIGN DATA FOR
REINFORCED CONCRETE
FOUNDATION PRESSURE-BATTERED WALL

below the base of the wall. When the
foundotion pressure Is between 5.0 aond 8.0
klps/square foot. the embankment below the
wall sholl be constructed with structure backfll
materlalto the limits specifled for embankments
constructed with relotive compaction of 95
percent. The maoximum cllowable soil bearing
caopacity 15 8 kips/square foot.

2. For walls with “wall base In originai ground”
condltion, the allowable soll bearing capaclty,
design lateral loads, and slope stabllity shall be
determined by o foundation site Investigation
and by on analysis. Walls shall not be founded
in originalground having on aliowable solt
bearing capacity of less than 3 kips/squore
foot.

STATE OF CALIFORNIA

CRIB WALL

NO SCALE

| C7F

Return to Table of Contents
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FOUNDATION PRESSURE - VERTICAL WALL

(Kips Per Square Foot)

DIST| COUNTY

T[0T
ROUTE TOTA [P | REYS

=574 L

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

July 1. 1992
U

LOADING

WALL HEIGHT

TYPE | conpimioN [,

-5
0.63%
0.54%
0.49%

3-37 | 4-2 | 5 | g-0 | 6°-11 | 7-10”

8-9~

gr-g

j0r-7

11-6 | 12°-57 | (3-4+ | 1a-3 | 157-2+ | w61 | 17-0

7=ty

18°-10%

19°-9*

20°-8”

21712267 | 23'-5" | 24'-4+

25-3| 2672 | 211

0.88
0.69%
0.64%

125
0.80
0.82

.68
.06
107

173
168

137
1.35

2.5
2.06

0.63%
0.58%]

2.63
2.48

3.8
2.97

215 *
i.26%
116

2.06
1.45
1.48

2.66
.83
1,79

2.23
2.1

2.65
2.45

3.09
2.82

3.59

3.22 | 3.65

2.96%
1.72%
L67

2.67
.95
.95

347
2.25
2.9

4.30
2.93
2.7

4.95
3.3
3.0

5.65
3.73
3.32

3.7
2.58
2.44

47
3.66

4.66
4.02

5.8
4.4

5.73
4.82

5.26

5.73

6.22

3.97%
2.83
2.72

2.a2
3.22
2.99

5.60
3.99
3.50

5.04
3.65
3.26

6.20
4.35
3.7¢

6.82
4,03

7.49
5.14
4.32

5.56
4.62

7.49
5.95

6.0
4.92

6.48
5.25

6.97
5.59

8.03

6.32 | 6.7 | T2

5.76%
3.42
3.6

5.81 %
3.70
3.4

5,55
4.0l
3.67

6.09
4.38
3.94

7.29
5.20
4,50

8.53
6.0
5.05

6.68
4.79
4.22

7.9
5.63
4.79

17
6.40
5.32

9.85
6.81
5.60

10.56
T1.24
5.89

8.43
6.03
5.19

7.32
5.27
4.65

7.86
5.64
4.92

*Indicates

280"

2811 |29"-10”|30"-9" | 3r-8~ | 32°-7" [ 336 | 34°-5+

35°-4"

36°-3"

372+

381 | 39°-0" | 3911 [40"-10"| 4r-9” | 42'-8"| 43'-7"

44"

4550

46°-4"

47°-3"

482"

15 11
A 2z
25+T

L5zl
B 21
25+T

L5 11
[ 2
25+T

15 ¢
D 21t
25+T

8.45

15 21
E 2zl
25+T

9.63
7.49 | 7.84

10.71
8.20

8.62

6.8l 8.58

9.38

9.80

10.23 | 10.68

15 121
F 2z
25+T

12.93
8.9
1.4

1.54
8.07
6.58

10.25
7.28
6.05

13.65
9.35
7.43

10.27
8.04

10.75
8.35

1,25
8.68

1.76
9.0l

13.39
10.07

12.29
9.35

12.83

9.70 10.44 | 10.82

.21

1.6

12.03

12.46

12.89

LEGEND FOR TABLE

25+T=2 Foot level surcharge with troffic loading.

2 31=2 11Slope above wail
/23 1= /211 Slope above wall

115’ MaxIimum difference in elevation
from toe of wall to top of siope

Heavy vertical line Indicates maximum aliowable wall helght for

particulor woll type ond loading

condition.

%, 2'-0"" Trafflc surcharge

LOADING CONDITIONS

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

REINFORCED CONCRETE CRIB WALL
FOUNDATION PRESSURE -

NO SCALE

pressure at heel

‘aiLs

9.3 NVid

VERTICAL WALL

C7G
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£ lJ'5'| COUNTY { ROUTE T0TaL PROJEET
w
& $3 |
Stringer © O
stiffener £3
Ci »
" " # oh D REGISTERED CIVIL ENGINEER
% /“[B}eﬁ Cotumn 23 *s/zf*
e Base R July 1, 1992
CONNECTING ¥ © t Column PLANS APPROVAL DATE
CHANNEL s R ' b
STRINGER STIFFENER-0.68" 0687 Stringer pacer 9 8-
/2 -
6V 8% 6. .
STRINGER g Bottom Boits to | || \ f < g
¥ spacer 90”9'\ 5 Rear stringer R 0.276 x 16 x 22 | 5 F N y
Lo 6 COLUMN CAP-0.409" %7 x 1Y Bolt L g v @y
6" oot vories NOTE: Column cap to be ploced Column pos a NOTE %
h_thickness ¥ requested by the Englneer v Split columns ore used at < -
¥ changes in base width % x 114 Bolt J 5
) Stringer to connect rear stringers 4 e
Upper column iip Stringer L of shallower cell to spacer Spring Nu'(/ \/
T Spit column B members of 'dee*per cell. They are
M 1/ 00 9¥, N the same height as the rear
19/ o /\4% Base R :prlnq nut columns for the shallower cell, ASE PLATE ARRA L
SPACER \l Splice CRIB_ASSEMBLY Before setting base PELAL —— Thickness of stringers
R Sar FRONT_COLUMN plate Insert boit and SPLIT_COLUMN ATTACHMENT -
- Regr Column Simllor  fasten with spring nut 7(
- \
]\ /Thlckness of stringers \\ o
,/ Indicates finished \ o
\§ ( slope \
Y COLUMN. ASSEMBLY AT COLUMN SPLICE PLATE
i d 0.68" COLUMN_SPLICE 0438 / Thickness of stringers 7,
R N\ o
ek, /8 \ :
k”es: — > .
BOTTOM_SPACER Thickness of stringers s 3 -
<
NOTE - See table on Standord & r
Pion CBB for thickness Thickness of stringers aof >
g and length \’l s (o =
&/
N of @
2 5/ =
3 i)
45 1)
N [}
::/ 1.28,00- >
! 3+
° 06 (‘/ 11;1132&3
s
&
3 y !
/ . i - o
e N —— 8’ Min—
. 8" Min — d / u 15,3 ﬁ-f/ Loose structure
Boty, Loose structure 8 - .0 oy back flil material
o Loose structure oM Spacer/ . backli material spacer/ 8" Min fom spacer/
e
Loose” strocture bock il material Lose structure r/
TYPE “A” back fll material TYPE “B“ TYPE “C* TYPE D" TYPE “E” TYPE “F”
Front column NOTE LEGEND
Rear column Distance “h” for Type “A"ls ~
\ a minus quantity---that Do = Ditto
EMBEOMENT DATA WALL TYPE | h L is, front column base Is
Type Crib X Y AT 37 |6 -T%" -~ 6 lower thon rear column base.
A 20" | 2-6" Finished slope g 1% | B-9%" T All bolts to be %" with a STATE OF CALIFORNIA
B 2'-6" 2'-6" wer 5% “Ji0-1% ~ 1 on minimum length of I/ DEPARTMENT OF TRANSPORTATION
c 30" 3,_0.: o 0% ]2 PN i =r Thickness glven In inches. STEEL chB WALL
D 367 | 30" B % 5 A% & GENERAL NOTES
€ 4,-0.. 3.-011 R |8§""|I1’-BVZ" Design “Type’” to be shown on C 0 N S T R U CT | 0 N D E T A ". S
F 48 3-0 ?Il crcl‘b "OIO" I;:yfu?s. crandord NO SCALE
or design data see Standar
NT TAl |
M DETAIL - BASE PLATE PLACEMENT Plans C8B and CBC. | C8 A
Return to Table of Contents




LG

cnsTI couNTY | ROUTE | yorar phtES
REG'STSRED CIVIL ENGINEER
July 1, 1992
PLANS APPROVAL DATE
CURVATURE CHART - I TO6 BATTER ) STRINGER MEMBERS REQUIRED PER CELL
THIS DATA OMITTING HEIGHT RESTRICTIONS,CAN BE USED FOR VERTICAL WALLS WALL SHORT STRINGERS IN FRONT OF WALL SHORT STRINGERS IN REAR OF wWaLL
DESIGN TYPE "A" BASE WDTH 55' TYPE “B BASE WDTH 7.7 | TYPE "C" BASE WDTH 9.9' | TYPE "D" BASE WDTH 12J° | TYPE “E" BASE WDTH 143" TYFE “F" BASE WDTH 165" - IGHT|.064" | 079" .138" Isnt] 064" [ .079" 109" [ .138* [sfg
| A . N " - - I M St'd [Short| St'd [Short] St'd [Short|Str | STd[Short] S11d [Short] S1'd [Short] Std[Shor|Str
METHOD 1] 0°10 0°26 0°100°- 20 0°10 0°-14 0°10 0° 12 0°to 0°- 10 0°100°-8 s FEET[ 95790095790 5T9.0st{9579.07957 9.0 o5 90 a5 9.g]srt
METHOD 2] 4%59'10 52 25 323410 32 54° 24710 3°.01" 221610 2228 125510 22 05 1°-18'10 1°-26" T f-Og ;_ 3 ]‘ 3 é :
67 315 3 I
00! 4 [ 6 a4
¥ 3 33 5 | 7 =
32 10.67
g 32 12.00
28 28 13.33 2 ) 2 2 b
F — 1467 3] 3 ! 3 3 1
- 24 24| 16.00 4 | 4 ] 4] a 1
w 17,33 4| 4 b | { © 4 4 1 | !
o 2of 011 I 20 18.67 alalz]2 1 6 lalalol? 1
z  6Fe o < o < < 16| 20.00 a]a|3[3 i 6 [al a3 3 \
- [s 5 ‘METHOD 2 5 METHOD 2 5 METHOD 2 > METHOD 5 METHOD 2 21.33 4 4 41 4 4 4 a 4
& 2f - _ol_,, —{ ={w = = — 12 2.67 4a]l4a15]s 4415715
w e METHOD 2 |2 olo alol ol o|g 4.00 alalele 41 al6 6
T S:EJ jeiie) 212 2I2 ,g 212 § 8 5.33 alalvl7 4 a7 |7
afuwfel314 fel9 li2iuiiasiale o li2|5iN13]ale]olielbilsialsleliwlltlslalelalizlE]Elslalelal 2 2la 6.67 447171111 4141717117
= CELLS/EA Z|=2| | CELLS/EA =|2| CELLS/EA = ZIC_ L A 2|2 CELLS/EA 33 CELLS/EA H 28.00 4 4 7 2 211 4 4 7 7 2 2 ! w
Ly SHORT %g'ﬁg‘ SHORT PANELY) SHORT PANE L#) SHORT PANE |#| SHORT PANEL # 29.33 4| 4 7 7 3 311 4 4 7 7 3 311
FRADDS T T T T TR USROS AR N B PP RIS ELALSM LAL0 L2105 B R i a e o 3067 aTa 17 2T a1 18 2T a7 T 7T Taa -y
INIQOFT | 2 A _©6 B 4B| 4 681014 202| 6 B0 121620 3035 71012141620253040] 810 14 20304050|8 16 24 32 4048 36
T T 7T T T T T T T TTIIT T T TT LI N 00 4| 4 i S 151 4 4 ?lzis]sT
DEGREE T T 10 T | Ak T 1T T T T T T T 5
'OF CURVE | 252015 10 s 3lw o s 2j0 s 2 |8 s 2 |75 ! 2223 : : ; ; $ g 'I 8 : 4 ; §, g { .
EXAMPLE- To buld o Type “D” wali 20.00" high on o 1400" radius curve, use Melhod 2 with one sel of shor! siringers In each group of Tive panel seciions. S
[EXAMP g y ethod 2 w ort string group L 36,00] ala]l7{71eletiTs 4 [ 4 7i8(8/l| Nlon'zs; Ths mm"appnudoaz‘ b L -]
This fable applies only to shorl panel sections for curved walls and includes slringers Shndard pone) seclions ond lncludes
METHOD | perLecTon | METHOD 3 METHOD 4 NOTE forbih Ironi ond redr o1 'a 5.5 lengi of wol " . sitinger mambers lot both jront ond |
£~ ANGLE T >
SPECIAL STRINGER MEMBERS |
m \,/«\»-«\// RS j SPACER MEMBERS REQUIRED PER TRANSVERSE SECTION eoonen ven L | | &
< Face WALL [BEARING FRONT COLUMN REAR COLUMN 3c3gle SPACERS BOT SPACER STRINGERS Str | waLL
A \ HEIGHY] PLATE HEIGHT IN_FEET HEIGHT IN FEET ?é S; £ o| Thickness 8 Length Thickness & Length St HEIGHT|
Use normal play in bolt holes of standord | Use stringers field cut (with saber saw) b FEET |6 x| [ [ 22 | 3% Tofal I Trpnd T3ud T olal |25 'c (2225 109 064 4 I, 1S e |©
parts. Moximum defiection shown ot top and drilled to fit wall gimensions osit is x tift | Ly Lift [Heght] () | Lt [ Dt | Heght| 2 5.2(74196 1.8 16.2]52[7.4]9611.8 ka0l 2[ 951957 951957799 [--]
of toble can be obtained at each column ossembled. Any radius con be fitted on 4.00 4.00 4.00| 1.33 1.33] 5.33 [ | 4 [+:]
in vertical or bottered walls, Chart shows | any height of woll, bottered or verticol. Use special shop fabricated corner 33 33 5.33] 2.67 .67] 8.00 ] ] €
smolliest radius which con be used for Generolly stondard ponels are used conneclion pieces. Batter, height, angle, .67 .67 671 4.00 4.00]1067 1 |
each design of wall. between field cut panels. With very short direction of lurn,and bose widih determine| .00 00 .00] 5.33 5.33]113.33 ] ] [l
rodii the spacing of the spacer member [ the dimension limitotions applicable on .33 .33 33 67 6.67]16. 1 4 [] 12
sections con be reduced so thel wo this method. Monufacturer shouild be 10.67 10.67 1067] 8. 00} 18.67 1 |515 [HN] 14
METHOD 2 pieces can be cut from eoch siringer. contacted before detailing design for o 12.00 12.00 12.00] 9.33 9.33121.33 ] 6 ] 14
This method is applicable fo lorge single | spec.tic turn. Rear stringers are omilted 13.33 Q0] 5.33 13.33]10.67 106712400 T [ 7 i ] 1471 4
/""-"-T deflections, ond it may be necessary to increase the 14,67 Q0! 6.67 14.67]12.00 12.00[26671 1 ] 1 88 [N 14
\ bose width of odjacent celis. to provide 16.00 .00| 8. 16.00] 8.00] .3§‘ 13.33[29.33 ] 1) (RN 1
needed stability This method is an 17.33 12.00 .334 17.33] 8.00] 67 14.67 ] 32.00 ! 10110 ] 4
STRINGER olternative for Method 3, | 18,67 12.00! 6.67 18.67} 8.00] 8. 16.00[34.67 | [IRIN i 4 4
STANDARD PANEL SHORT PANEL| 20.00 12,00} 8.00 AF:O.OO 12.001 $.33 17.33]37.33 1 12012 13 4
SECTION SECTION 21.33 12.00 .33 21.33]12.00] 6.67 18.67 }40.00 1 13113 | 4
Use short stringer members (9'-6“ face or| 22,67 12.00{ 10.67, 122,67 112,00 .00 Q.67442.67| 2 [ 1414 [H 14 10
reor}in addition o ploy in bolt holes. [24.00 12.00[12.00 2400]12.00] 9.33 1.33ja533] 2 11 15715 [l 14 1
Curvature chort indi number ¥ of cell 5.33 12.00] 8.00 33125.33112.00] 10,67 267K8.00f 3 | ¢ 1616 t1) 14 14
in each group, including o moditied cell, Right angle turns in vertical walis con be made by starting a new wall ‘ot the 26.67 12.00] 8.00| 6.67[26.67]12.00]12.00 4.0015067] 3 {1 1707 (BN 14 14
necessory 10 build ¢ curved wall ot g - rear of the first wall and using the end spacer members lor the face members. 28,00 12.00] 8.00] 8.00{28.00§12.00] 8.00] 5.33][25.33[53.33] 4 | 18118 HERECEN 14| 4
required height and rodius. 29.33 12.00] 2,00 5.33[2933]12.00] 8.00 67[26.67]56. 4 )| 19119 L1114 14
- n - 30.67 12.00/[ 12.00] 6.67|3067)12.00| 8.0C 8.00[28.00]58.67] 4 ] 020 vjry4 14 | €
Right angle turns in battered walls can be made by erecting one complete cell vertically in the corner, 32 12.00} 12.00| 8,00/32 12.00] 12.00] 5.33/29.33/61.34| 4 | 1 21 ! 4 14 [1Q
33.33 12.00[ 12.00] 9.33[33,33[12.00[12.00] 6.67(30.67[64.01 ] 4 | | ] 4 14 12
NOTE - Use Graphs shown on Slandard Plan CBC o defermine the type of sieel crib to use for the various 34,67 12.00112.00'10.67/34.67}12.00[ 12.00| 8,00[32. X 41 23 1114 14 114
surcharges on both vertical and batter walls. 36.00) 12.00[ 12,001 12,00(36.00[12.00]12.00] 9.33[33.33]69.35[ 4 | | 24 {73 Ta]16
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
NO SCALE W

Return to Table of Contents



Wall height In Ft
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DIST| COUNTY ROUTE TD?OSY %.EECT s.ﬁé" SY"UETQI’L
410
REGISTERED CIVIL ENGINEER
33 7 . 30 — July 1, 1992
7"/ // : < 9? PLANS APPROVAL DATE
30 = 2 A
“ / b ©
7 / /\//%/E M) / }/‘
» 4 2 ® L~ | s DESIGN_NOTES
= ¥
@® £ ¢ [ — e
/;\ 9/\ c @\ < |. Woll bose in embankment; A minimum depth of 5 feet of embankment at 957
20 o : 5 © relative soll compoction Is required below the base of all walls In order to
<, v & constitute on embankment condition. When the foundation pressure Is
S 5
D L—"T° ® B "] ¢ between 2.5 and 4.0 TSF, embankment below the wall shali conslst of
C/\’ 3 /B Moximum allowable “Structure Backfll” material as set forth In Section 19-3.06 of the Standard
5 ’L,% > o = 10 y{ > solt bearing copaclty Specifications. The limits of relotive compaction (95 percent) shall be as set
¥ forth In Section 19-5.03 of the Standord Specifications.
)[ % Maximum _allowable_soll bearing / for ":'::;::‘:"d:“_;'r‘ P
embonl s
0 /\/ :”actny‘e;:’rls":"?szwmﬂ 5 2. Wall base In origingl ground: Alowable soll pressure at toe of wall shall be
< - oo Z determined by foundation site Investigation. Walls that are to retain cut
Y siopes shall be designed for loterol and toe pressures determined from site
5 3 investigation data. Overall stabliity of slope with wall In ploce must be onalyzed.
o ¥ original ground slopes away from toe of woll, reduction In allowable bearing
! 2 3 4 5 6 7 8 copaclty due to slope must be considered. Wolls shall be not to be founded in
Foundation Pressure In TSF original ground having an allowable beoring capacity of less than L5 TSF.
Conslideration shouid be glven to removal and replacement of unsultable [/,]
{ 2 3 4 S & L 8 VERTICAL WALL material with “Structure Bockfil” materlal as set forth In Section 139-3.06 of -
Foundation Pressure In TSF the Standard Specifications. The limits of relotlve compaction (95 percent) shall o
{26 BATTERED WALL be os set forth in Section 19-5.03 of the Standord Specifications. .
IGN_EXAMP 3- Drainager v
DES| MPLES urchargel | evel 21l 1Yot a. Internal: Section 19-3.06 of the Standard Specifications. -
EXAMPLE NO. | Batter 2' Min [With Finlte &{with Finite b. External:if the comblned helght of wall and over fiil imeasured along >
Given: Wall Helght 24", Surchorge Surcr\wrg S“"i""' face of wall and vertically from the toe of flil to top of fill) exceeds
2 311 embankment siope to be retained. Wall on 25'a system to drain woter away from the back face of wall shall 4
5’ moximum from toe of wall to top of slope. 126 A be provided. The type ond extent of this system wlili depend on the
Bose In embonkment (5' depth minimum), Botter 25 2:) a1 type of backfil material expected to be used, the combined height
Select: 1:6 Battered Wall. Verticolwall not permitted. Type “D wall selected. — T’ of woll and bock fHl, and the location of the water toble In the orea. (¢]
Maximum height on graph is 26' ot 4 TSF,Since the foundation Wit —F [+ -]
pressure is 3.2 TSF at 24, the wall must be founded on a 5 Verticol @ ~ ’ 4. Sloping_Surcharge Limitotions: The maximum helght of fill behind any wail, or (o]
foot thickness of “Structure Bockflll” (See Design Note ) A drainage 25 2t Wzl family of walls, shall not exceed II5° (measured verticaly from the toe of the

bottom wail to the top of fill behind the uppermost wall.For g famlly of walls
the slope of a line drown from the top of the front face of the bottom
wall to the top of the front face of ony Intermediate or top woall, shall In
no case exceed 1%zl

system behind this wall wil be required.

# 15 moximum difference In elevation from

EXAMPLE NO.2 toe of wall to top of slope.

Glven: Wall Height 29,

2 :l cut slope to be retalned. Foundation site Investigation
indicates lateral pressure from materlal above wiil be equivalent

AB.CD.EF = Wall Type

5. Material Specifications:

to 2 :1 embankment siope, Baose In excavation level at toe of wall. indicates 2‘ minimum surcharge above Steel sheets:

Foundation Investigation determines the cllowable soll bearing “Roadway Grade.” AASHTO M2i8

copaclty at 3 TSF. 45,000 PSI Ultimate
Select: Battered Type “F’ wall moximum height ot 4 TSF Is 29, therefore the 33,000 PSI Yield

LEGEND FOR GRAPHS

Upper end of line Indicates maximum wall height
for a glven wall type.

e 20% Eiongation
Bolts: ASTM A307 Grade A

replocement of 5 foot of excavation with “Structure Backfil” to
increase the allowable soll bearing capacity to 4 TSF Is required
(See Design Note I). A droinge system for this wall shouid be Investigated.

EXAMPLE NO.3

Glven: Wall Helght 15,
1'/2: | embankment siope 18’ above top of wall to be retained. Baose on
original ground. Foundation investigation determines allowable soll
bearing copaclty at 2 TSF.

Select: Loading condition Interpolated as between 1%:1 and 2 slembonkment siope.
Use a Type “B“ Battered Wall or a Type “C” Vertical Wol, However, If
the Type "C" wall Is used, 5’ of excavation must be replaced to increase
the dliowable solt bearing capacity to 4 TSF (See Design Note 1)

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

STEEL CRIB WALL

DESIGN DATA
NC SCALE
NOTE - For Construction Detolis See Sheet CBA

cscC

Return to Table of Contents
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Stretcher

Header

Max header spacing 8 Ft

Max unsuppor ted
dimension ot end
of wall

\ q /—Sfrc?cher _ Hoader
]
— = |
25
2 X
X I)J(l |§I'<l X
I>[<I ] 'DICI X ————
2| X I S
I I Vo Y
Dfl H B Hs. ] D<=
X H DX H=\ q
I ] krlnlamaa grade
8"x8"x2'-0" blocks at center of spony ot face of wall
Bottom 2 spaces of all wolls over I8°-0".

OPEN FACE CRIB PARTIAL ELEVATIONS

TIMBER PER 8 FT CRIB _SECTION
HEIGHT HEADERS STRET-
oF WALL|E"-6" T &°-0]10"-0"] 12°-0"] CHERS
@8 | 3
-0 | 4 [
T 5
=g 2 7 14
0-0" 2 16
-4 3 8
78" 4 20
14'-0°" 22
-4 4 24
._g.. : y ;: Roaodway grade
19°-4" 4 2 32
20°-8" 4 4 2 38
22'-0" 4 4 3 a3

TYPE A

TYPE B

Roadway grade

*-0er

July 1,

REGISTERED CIViL ENGINEER

PLANS APPROVAL DATE

1992

8'-0" Mox )

Staggered-
Joints

Ve

-

N EAE

TYPICAL PLAN VIEW

2' Min

B”x8'x0"-8" blocks between
heoders. Use two courses at
eoch change In crib section.
Blocks to be toe-nailed with
2-i6d nalls.

TYPE C

3-0 H—y

Min
Use 3 slis ot front ond

double slis at reor of
walls over 18-0” high,

TYPE D

Stretcher
Header

Rer

No Joint

ELEVATION

TYPICAL END CONNECTIONS

¥¢" $ Drift pins-

4" MIn_penetration

¥69 NVid

*alLs

Butt Joint

NOTES

I Al timber to be

douglas fir-larch.
2. Drift pins ond holes to be ¥ ¢.
3. Drift pins to be of sufficient length to

penetrate thru

into the third member, Orift pins shallcross
eoch contact joint between headers and

stretchers, Pins

end distance to pins Is not less than 13”.
4, Al stretchers to be lald horizontal.
5. Verticol walls are not permitted.
6. Maximum allowable height 1s 22'-0".
7. All walis 18'-0" high or under shali have
double slis at front ond
When wall exceeds 7°-4,12'-8", or 18°-0", use
o minimum of two courses of next longer

headers.
B, For Design Data

DEPARTMENT OF TRANSPORTATION

TIMBER CRIB WALL
TYPES A,B,C AND D

B'xB"” full sawn No. | grade

2 members and 4" minimum

may lop, provided edge or

single silt at rear.

see Stondard Plan C98.

STATE OF CALIFORNIA

NO SCALE

[coa

Return to Table of Contents
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s REGISTERED CIVA ENGNEER
July 1, 1992
PLANS APPROVAL DATE
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20
DESIGN EXAMPLES
EXAMPLE NO.|
. Glver: Wall Helght 14°
2 W) 21l embankment siope to be retalned
- Base In embankment (5‘ depth minimum See Note I
c 5 Select: 1.6 botter “C* wall glves L25 TSF foundation pressure.
Yertlical “C” wall glves 2.} TSF foundation pressure.
*.E'. See chart for required numbers ond sizes of timber members.
2 EXAMPLE NO. 2
- Glven: Wall Height 19-4*
5 /71 embankment to be retalned. Base Is In original ground.
= Foundation site Investigation determines the aliowable
0 soll bearing capoclty at 3 TSF
Maximum allowable sofl Select: h6 batter “D” wak glves 3.75 TSF foundotion pressure.
bearing capacity for walls Yertical wall not permitted. Since foundation pressure
founded on embankment of is greater than allowable beoring capacity of native
4 TSF materlol, replaoce original material with “'Structure bockfil’
to Increase base bearing copacity. (See Note 2) 7
EXAMPLE NO. 3 =i
Givers Woll Helght 22/ {~]
21l embonkment to be retained. Base Is In embankment. .
(See Note I
Select: 16 batter “D” wall glves 2.6 TSF foundatlon pressure. k-]
0 i 2 3 4 5 Yertical wall not permitted. Foundotion pressure Is [
greater thon 2.5 TSF, Bose material below wall shall >
Foundation pressure in TSF consist of “Structure backfll,” (See Note I >
1: 6 BATTERED WALL
©
-]
DESIGN NOTES LEGEND FOR GRAPHS
I, WALL BASE IN EMBANKMENT: A minimum depth of 5 feet of embonkment at 95% relative soit AB.CD = wall type
compaction Is required below the base of all walls In order to constitute an embonkment 25+7 2 foot level surcharge with traffic loading
condltlon. When the foundation pressure Is between 2,5 and 4.0 TSF embankment below the 23 2: | slope above wall >"5. mox difference
wall shall conslst of “Structure backfll’” material as set forth In Section 19-3.06 of the Wl = 1,21 slope obove wall In elevation from
Standard Speclfications. The Iimlts of relatlve compoction (35%) shall be as set forth In toe of wall to top
Section 13-5.03 of the Standord Specifications. of siope
2. WALL BASE IN ORIGINAL GROUND: Allowable soll pressure at toe of wall shail be determined
by foundation site Investigation. Walls that are to retaln cut slopes shall be designed for Solid lines indicote normal ronge of woll use.
loteral and toe pressures determined from site Investigotion data. Overal stabllity of siope Upper ena of line Indicates moximum wall helght R A
with wall In place must be analyzed, If original ground slopes away from toe of wall, for a given wall type and loading. DESIGN SU CH RGES
reduction In aliowable bearing capacity due to slope must be consldered. Walls shall not
be founded In original ground having on dliowable bearing capacity of less than L5 TSF
Conslderation should be glven to removat and replacement of unsultable material with “Structure
backfiil* material as set forth In Section 19-3.06 of the Stondard Speclflcations.
The Iimits of relatlve compaction (95%Z) shall be s set forth In Section 19-5,03 of the
Standard Specifications. STATE OF CALIFORNIA
3 W ¢ For 2 £ 1th 1 DEPARTMENT OF TRANSPORTATION
elght of soll = 120 pounds per cublc foot. For oot level surcharge with traffic loading, on equivalent
fiuld pressure of 36 pounds per cublc foot was used. Earth pressures for 2:1 slope ond I/l slope determined TIMBER CRlB WALL
. = 33° 42
from Renklne’s formula with 8 = 33° 42 TYPEss e, B, c AND D
NO SCALE r——c 9B

Return to Table of Contents
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T 20— /

[y

-

inlet

Note: Opening lengths are LR

|
)
) Out{lef

Face Angle (See Anchor
Detall A on Std Plon D74C)

See Note 6 and curb_support

detalls on Std Plan

=

to be 70,10, 4" & 2

SECTION A-A

o

SECTION B-B

/s Checkered R cover ond frame

tional Jt
See Section C-C o

(O
Bend horizontal bors into box

Scoring lines |
Face Angle \: -4
Anchors\’ t »Type Aor B
- o

-«
Protection bar, See Note 7

Curb support
(See curb support detalls
on Std Plan D740)

TYPE OL

Face Angle
{See Anchor Detall A

Mogry T T

r 8"

1% x 3 %" Keys

urb gl 270" g

SECTION D-D

Protection
bar, See

D74C

Provide one 3" x'," brass
fiothead screw In each
corner of P cover e
Total 4

Ve
Edger finish

L x 1Y x¥e”

BE

2" @ Bend
to clear, Place

twe per side

SECTION C-C

/" or B"

t=— Batter

L 3o x 32x%"
[
2" R Min
4/ Min
opening

TYPE A CURBS

L

Edger
finlsh

4% min
opening

Y2 R Min

% 3"x% ..\
\

TYPE B CURBS

CURB OPENING DETAILS

Yar
See sections

~

8.
9.
10.

POST MILES

oisT TOTAL PROJECT

%{Eﬂ CIVIL ENGI

July 1, 1992
PLANS APPROVAL DATE

COUNTY ROUTE

“ls the difference in elevation between the outlet pipe
flow line and the normal gutter grade fine undepressed

at the curb face.

For T wall thickness, see Table A below.

Height of curb cpening will vary with the type of curb
and the depth of the local depression.

Wall reinforcing not required when “H“Is B’ or less and the
unsupported width or length Is 7’ or less, Walis exceeding
these limits shall be reinforced with *4 bars @ 18+ centers
placed 14" clear to inside of box unless otherwise shown.
Inlet bottom reinforcing not required. See Standard Plan
074C for alternative reinforced bottom.

Steps- None required where “H" is less than 30 Inches.
Where “H”ls 30 Inches or more, Install steps with lowest
rung 12 Inches above the floor and highest rung not more
than 6 Inches below top of Inlet. The distance between
steps shall not exceed 12 inches and be uniform throughout
the length of the woll. Place steps in the wall without an
opening. Step Inserts may be substituted for the bar
steps. Step Inserts shall comply with State Industrial
Safety requirements, See Stondord Plan D74C for step detalls.
When shown on the project plans, place a *6 protection
bar horizontally across the length of the opening and
bend back 4”Into the Inlet wall on each side.

Plpels) can be ploced in ony wall.

Curb section shall match adjacent curb.

Except for Inlets used as Junction boxes, basin floor shall
have a minimum slope of 12:3 from all directions toward
outlet pipe and shall have a wood trowel finish.

‘als

<
[<]
bt
bt
h
Q

G-G and H-H . Galvanizing- See Standard Specifications or Special
Provisions.
. See Standard Plans D77TA and D77B for grote and
frame detalls and welghts of miscellanecus iron and steel.
13, See Stondard Plan D78 for gutter depression detdils.
14, Full penetration butt welds may be substituted for the
flllet welds on alianchors.
Standard square, hexagon, round or equivalent headed
anchors may be substltuted for the right angle hooks on
the anchors shown on this plan.
16. Cast-In-place or precast alternative is optional with
contractor. See Standard Specificatlons,

TABLE A
CONCRETE QUANTITIES
H=3'-0" to 8'-0" (T=6") H=8"-1" to 20'-0"" (T=8")
He3-0 Addltional PCC Hegr-1" Adg:’frlo?gloicc

rofo0t
PeTcY>® v
3

4.2 0.387

Note 6

\/a"* Checkerd §

cover and frame
Face An%te
(See_Anchor Detall A

& on Std Plan D74C)
Var 7 Max

See Note 7 and curb
support details on 2
Std Pian D74C

on Std Plan D74C).
\ - 5 Max

o 7

Curdb

-~

Gutter
Depression

Pd 12:3 —

15.

1213

¢.d NVid

45"

SECTION F-F
SECTION E-E A

@\-—'4 © 18" ¢ C\‘

SECTION G-G

Foce Angie Anchor ﬂ_ =‘-' 4012+
T Top and bottom
P
e D
} O T o5 O o o i
&

L |0"\ ‘ 1§
Grate 1 4" radius on opening L b
Type 24 TP

L{7"-C"* and 10°-0")

Edger
finlsh <

4.7

5.4

6.7 0.387

4.96 0,434
A7 4

anx My
Hand hole -

¢

0.313 5.
*Based on H=3.l'
Table based on 8" floor siab, no deduction for pipe openings,
7 curb openings, and curb type giving highest quantity of
concrete, No deductlons or adjustments are to be made to
these quantities because of pipe openings, different floor
alternatives, different curb types or different height of
curb openings.

|GOL-10

PRI CHJ" Face Angle Anchor 6" = 2707
T L—————%—-I, —T

PLAN SECTION H-H
TYPE GOL

g

T—

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DRAINAGE INLETS
NO SCALE I—D—ff

Foce Angle Anchor 4" radius on opening

PLAN
TYPE OS

Return to Table of Contents
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- “C’* wlll vary with different ,Match curb type
*4 bors, Total-2 grates, curb types, box Type D shown
%4 hoops €@ 12°° width ond wall thickness Depression for Type A
o6 *406 <7 curb only
«4 Total-2 —~ Same slope
TS as gutter
v -
. i o *706 bend 7
> Y Into wol s
17 Chamfer| waete—=|—fl
*706' ° bend 3" Fillet
7' Into walls - =
3 Flllet 1
I%' % 5" . 1
Keys 1
1B =

T 2-11% Min |T

showing small pipe
SECTION B-B

*Te6’* bottom bend

Tl2-11%"" Minor|T
outstce Dia of plpe « 3'°‘¢+
SECTION D-D

neo Match curb type

down Into wal Std. frame var
M ond grote |

L

T T
I
H---

-

1
)
i Grate
|_'l 4&0#9 a/_ : Type Aﬁ
] Type 24 \ 18 or
l4réoops“ :4/_'_1- $ : 24 ::=
e 12" v
(See hf—-i ) ¥
Sec.B-B)
Total-3
20-0""
T 11%’* Min or 7
T2 -11%" Minor T outside Dig of pipe +« 3"’ ¢
outside Dia of plpe + 3''t TYPE G4

TYPE G2
[ 1
§
il 5
123
9 T e
T
TION A-A

;>
- )
3o
8 3
.

R
Ry
G
2 -1%

o
]

TYPE Gl

Match curb type
Type A shown

/Scme slope os gutter

Max

6'-0""

v e |7

TYPE G3

—Vor gutter flowlline depression

Max

6 -0’

Type E curb only
oo

Some slope
" as gutter

T 2°-0°" I

TYPE G6
Match curd type
Type B2 shown
oqee s
T e e
=
(= x
3 £
LIRS 5
L P
12e3
T T,
SECTION E-E
) E— -

betestedededddtuinde |
o
)
o
2
-]
ngloplugtert §
-
2 -11%"

TYPE G5

NOTES

DIST| COUNTY ROUTE TOTAL PROJECT

ALY/
EBISTERED v ENGIMESR

July I, 1992
PLANS APPROVAL DATE

I, “H”1s the difference In elevation between the outlet pipe
flow line and the normal gutter grade line undepressed.

2. For “T” wall thickness, see Toble A below.

3. Wall reinforcing not required when “H”Is 8 or less and the
unsupported width or length is 7' or less. Walls exceeding
these limits shall be reinforced with *4 bars e 18"t centers
placed |'," clear to Inside of box unless otherwlse shown.

>

. Inlet bottom relnforcing not required. See Standard Plan

D74C for alternative reinforced bottom and alternative
half round bottom.

5. Steps-None required where “H"lIs less than 30”.Where “H"ls
30 or more,instaoll steps with lowest rung 2" above the
floor ond highest rung not more than 6” below top of Iniet.
The distance between steps shall not exceed 12" and shall be
unlform throughout the lenght of the wall. Place steps in the
wall without an opening. Step inserts may be substituted
for the bor steps.Step Inserts shall comply with State
Industrial Safety requirments. See Standord Plan D7AC for

step detalls.

6. Detalis shown apply to both metal ond concrete pipe.

~

. Plpe(s) can be placed in any wall

8. Curb section shall motch adjacent curb.

9. Basin floors shall have wood trowel finlsh and a minimum slope
of 12:3 from ol directions toward outlet pipe.

0. Galvanizing-See Standard Specifications or Speclal Provisions

1, Cast-In-place or Precast alternative Is optional with 7Y
contractor, See Standard Specifications.
12. Set inlet so that grote bars are paralel to direction of e
principal surface flow. lw)
13, See Standard Plons D77A ond D77B for grate and frame
detalls and welghts of miscelionecus Iron and steel. "
14. See Stondard Plan D78 for gutter depression detalls. o
TABLE A ;
CONCRETE QUANTITIES =z
H=3'-0" to 8°-0(T=6") H=8'-' to 20'-0"(T=8")
Wex-gv| Additfona [ o [ Additional
Type ECVI PCC per Ft. (-CV) PCC per Ft. (w]
cn cnn [~y
G-t 0.95 0.220 (43} o [~
G-29 1,25 0.257 3.45 0.360
G-3 L03 0.220 () [l
G-d» 3.48 .360
aa 1.27 0.257 0
G-4»
.30 h257
8 0.25 .3.50 0.360
G-5 1.02 0.220 w o
G-6 1.04 0.220 {1} (1))
() Moximum allowable height 6-0". Table based on 8 floor
slab. No deductions are to be made to these quantities
because of pipe openings, different floor alternctives
or different curb types.® Quantities for Type G-2 and
G-4 Inlets based on the minimum interlor dimensions
shown,

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DRAINAGE INLET
NO SCALE

[D73

Return to Table of Contents
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ois1] county | moute | 100 Tementr [PHb. [oens,
@- I l
See Note 7 i
'/7 TERED CIviL ENGIN

July |, 1992
PLANS APPROVAL DATE

2" Stove
bolt and
o| tock washers

=
5

Grate P 2" Stove

Type 18 e)‘_“ bolts and
.

Grate = staggered _NOTES

Type 24 tion X-X
See Sectlo I “H"1s the difference iIn elevation between the outlet
SECTION A-A pipe flow line and the normal gutter grade line undepressed,

o| lock washers

T 20" ] T
-1

T4 w22-lR | 3-5%" [

¢ PLAN
PLAN

TYPE GTI o
TYPE GT3 (:CKS;?:I'\:—OSHS and

Place between grate
slots, Total 4

2. For “T'" wall thickness, see Table A below.

3. Wall reinforcing not required when ‘H'is 8 or less and the
unsupported width or length Is 7' or less. Walls exceeding these
limits shall be reinforced with *4 bars e 18"+ centers placed i'5"
clear to Inside of box unless otherwlise shown

4, Inlet bottom rainforcing not required. See Standard Plan D74C for
alternative reinforced bottom.

5. Steps - None required where “H” Is less than 30 inches. Where “H" Is
W5x18.5 30 inches or more, Install steps with lowest rung 12 inches above
‘- the floor ond highest rung not more than 6 Inches below top of
Inlet. The distance between steps shall not exceed 12 inches and shall
be uniform throughout the length of the wall. Place steps In the
SECTION X-X wallwithout an opening. Step Inserts may be substituted for the
bar steps. Step Inserts shallcomply with State IndustrialSafety

¥3;:h5c:;gw;ype requirement. See Standord Plan 074C for step details.

*C* Dimension
varicble depending
on curb type

6. Pipe(s) can be placed In any wall.

Motch 7. Curb sectlon shall match adjacent curb.
curb Type Yar gutter flowline
Type A depression

I curb shown a

Min Some slope
. as qutter 10. W = 2-113%"” for one grate. Add 3'-53%" for odditional grates In tandem.

(L. See Standard Plans D77A and D77B for grate and frame detalls ond
welghts of miscellaneous iron ond steel.

12. See Standard Plan D78 for gutiter depression detalls,

Fullpenetraticn butt welds may be substituted for the fillet welds
on allenchors.,

Match

curb : (g Edger

type NES finlsh
L -

N =

8. Basin ficors shall have wood trowell finlsh and o minimum siope of 12:3
from alldirections toward outlat pipe.

. Galvanizing - See Standard Specifications or Special Provislons.

" g 4~
Staggered

i b
3 Fliet L3 [Win
W5xIB.5

‘als

sl

p /2:3I
Dy

6'-0" Mox
@

14. Stondard square, hexagon, round or equivalent headed anchors may be
s:.ubsﬂtuied for the right angle hooks on the ochors shown on this
plan.

2

15, Cast-In-place or precast alternative Is optlonalwith contractor. See
Standard Speclifications.

SECTION B-B SECTION C-C

VY¥.a NVd

SECTION D-D
Type A shown CONCRETE QUANTITIES

TABLE A

Maotch curb type

10" for & Wall H=3'-0"" TO 8'-0"(T=6") | H=8"-I" T0 20’-0"(T=8")
ADDITIONAL ADIzTIONAL

12" for 8" Wall Var gutter flowline
deprassion TYPE H=3-0" pee H=8'-1" cc
PER FT. PER FT.
2-0" (::\— (Y [(%4] cy)
@, i ! GTI 1.7 0.348 [0 [0
- —

— c12 241 0.385 5.40 0.530
H B GT3 .73 0.348 (0] n

________________ . 1] 3 Fiiet ” : GT4 248 0.385 5.40 0.530
' Min W5x18.5 “Min
, L :’

T
Py

:| g T
5L

bolt ond highest quantity of concrete.
lock woshers Gzl;a;g ITsype No deductions or odjustments are to be made
o to0 these quontities because of pipe openings,
different floor olternatives or different

) Moximum aliowable height = -0
2" Stove Grote

Yy St Table based on B" floor slab, no deduction
2 ove for plpe openings, and curb type giving
bolt end Type 18

lock washers oy

- . Ol

;]- - TIit curb type.
L1l we-nye | 3-5%" T
w=2"-11 %" J.- 3-5%" 1] = E! - STATE OF CALIFORNIA

PLAN DEPARTMENT OF TRANSPORTATION

PLAN
¢ TYPE GT SECTION E-E£ TYPE GT4 DRAINAGE INLETS

NO SCALE D74A

Return to Table of Contents
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Batter

Vor gutter
flowiine depression

¢ i

Face Angle (See Anchor Detall B on Std Plon D740)

For Curb Batter ond Curb Height see Taoble B

2%
@~

3

¥ A
L

o

1
SECTION B-B on sssd®  PLAN
with Curb

TYPE GO

Face Angle
(See Anchor Detall B
on Std Plan D74C)

For Curb Batter and
Curb Height see Table B

L‘;"m"c‘:‘f T’?jmp — Batter Yar guiter flowline depression
Installations only._| P~ (0. Max In shoulder location)
Al
E
l el
N
I =
P 1s n ° LY
. * . “a A
o] Qs Y5 ol
LT 4-9" {11
N \ % 3% K
1% X 3% Keys
SECTION A-A
Scoring Line } —Dike or Curb
when u
with Curd — | gz hnd
TR =
Grate o 2
A Type 24 Il — i HED
R W) &
Anchors — a2 y
{Face Angle) e -
T -9 J_r_'
fe 1
PLAN
TYPE GDO

¥-5%"

o 1% ak
S le
5,12 s 1 1/,
?: i L 32" X 3 X Yy . WX Yy
Ry B Bar
» LaTX 3K Yy
; ‘ 12" *¥¢ ¢ Howes required
) only with Trash Rock

GRATE FRAME FOR TYPE GDO INLET

o' ¢ © 2" a8 reqd:

LaX 3 X I/‘u
L2 X 2 X Yy \
2 Il

A |

s

LW X 37X V' X 34y

TRASH RACK

(For use with Pump instatation)

TABLE B
cuRe N&I}#BAL CURB | g~ e
TYPE | HEIGHT |BATTER |DIMENSION|DIMENSION
6 | & | WV 1141 | @
A-8 8" > || R
8 % 4 15" | 0
Dike pe 3 Teg

TABLE A

Tong \ %

CONCRETE QUANTITIES

H=3-0" 10 §-0°(1=6"1 | H:8'1" 10 20"-0"(T=8")

ADDITIONAL ATOITONAL

LA [ R R
«©v) cY) ) (4]

0 | Lo 0.245 3.39 0.346
600 | 162 0.322 4,36 0.426

Table based on 8 fioor slab.ng deduction for
pipe openings, and curb type giving highest
quantlty of concrete. No deductions or adjust-
ments are to be made to these quantities
becouse of pipe openings, different fioor
alternatives or different curb type.

NOTES

bl

. Galvanizing - See Standard Specifications or Special

. See Stondard Plan DTTA and D778 for grate and

oisT] ConTY | ROUTE | 1orar PROEET | 0. | TS

2.9,

ISTERED Civi E

July 1, 1992
PLANS APPROVAL DATE

“H”1s the difference In elevation between the outlet
pipe flow line and the normal gutter grade Iine
undepressed.

For “T* wall thickness, see Table A below.

Wall reinforcing not required when “H”ls 8 or less and
the unsupported width or length Is 7’ or less.

Walls exceeding these limits shall be reinforced with

*4 bars e 18"+ centers ploced 14" clear to inside

of box unless otherwise shown,

Inlet bottom reinforcing not required. See Standard Plan
D74C for alternative reinforced bottom.

Steps - None required where “H'l1s less thon 30 inches.
Where “H”Is 30 Inches or more,install steps with
fowest rung 12 Inches above the floor and highest rung
not more thon 6 Inches below top of Inlet. The
distance between steps shall not exceed i2 inches and
shall be unlform throughout the length of the wall.
Place steps In the wall without on opening. Step
inserts may be substltuted for the bar steps. Step
Inserts shall comply with State Industrial Safety
requirements. See Standord Pion D74C for step detalls.
When shown on the project plons, place a *6 protec-
tion bar horizontally across the length of the opening
and bend back 4”into the Inlet wali on each side.
Pipets) can be placed In any wall

Curb section shall match adjacent curb.

Basin floors shall have wood trowel finlsh and a minimum
slope of 1233 from all directions toword outlet pipe.

*dals

8v.d NVid

Provisions.
W = 2'-1I'” for one grate. Add 3‘—5%" for addrtional
grotes In tondem.

frame detalls and weights of miscellaneous iron ond
Steel.

See Standord Pign D78 for gutter depression detalls.
Full penetration butt welds may be substituted for
the fillet welds on all anchors.

Standard square, hexagon, round or equlvalent heoded
anchors moy be substituted for the right ongle hooks
on the anchors shown on this plan.

Cast-In-ploce or precast alternative is optional with
contractor. See Standard Specifications.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DRAINAGE INLETS

NO SCALE
| D74B

Return to Table of Contents
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July 1, 1992

6"
B/ oL wrigne \W)

33937

Y2''# Steel (60 KSI)
Polypropylene
plastic

TYPICAL SECTION
(STEP INSERT)

10 Edger finish

“ Face angle
STRRUP  angete Tl |; 3'/211' X 3'?" Xﬂ;". except
Angle +o & or Type B curb use
match L 4 x3"x¥e "
curb face

Y2 ¢ anchors @ 3'-6” centers

FACE ANGLE ANCHOR DETAIL A

¥4 ¢ Golv Steel step
or 14 Steel step

FACE ANGLE DETAIL A 0
Angle to match Length of | No of -{
FB ?:rb foce Cu::q Dperc\:nq Ancr?ors [~}
s’ Hola In face angle atrer 67 or Less 3 *
Nut tight on o Bager Finisn 7-0" 3 v
last Thread Curb height 0-07 ] -
BAR STEP 6 thorection o ' 5 Mo o 5 >
| otection bor 2-0" 7
IEP INSERT P ﬁ—f[,,,. z
3" on top end I Cutter
Vertical ; depression
Edger finish U
2" 9 Edger finish ~
STEP DETALS - N
CURB SUPPORT dr - Face angle O
DETAIL Angle to /C;;, L 2% x 2 % Y
See Note 2 T
o ° ourb face = 3" ¢ anchors @ 30”4
FACE ANGLE ANCHOR DETAIL B
I
NOTES
g 3 When shown on the project pions, place o *6 protection
T| 3-0°* Mlnor | T bor horizontally across length of the opening ond bend back
outside Dia of pipe+ 3°°2 > 4" Into the Iniet wail on each side.
) win fotai 3 ALTERNATIVE
ALTERNATIVE Min totol 3 Do ThNA VR 2. Curb supports shall be evenly spaced and minimal in
HALF_ROUND BOTTOM REINFORCED BOTTOM Gur o o T mevimm Spen of unBupported

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DRAINAGE INLET DETAILS
NO' SCALE

[D74cC

Return to Table of Contents
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Noto 1o Dest wst] countv [ route | 155¢ phoieer [ o, [sapet
ote fo Designer
Do not use redwood covers where there is a@osslblllly of wheel loads. Where X
there is posslbnhﬁ of wheel loads use Type GCP inlef. " s
ﬁ'r.!eé:‘l'g"r:\:.r: wall openings can be used. Location and number as ordered by (j';.-_ "I"i W‘Chec:ere“d R .-’/5”3' hole Grigd al[ exposed corners EQITERED CIVIL ENGINEER
Opening may be cast in pipe. o -I—E(\ [ Slot 34" x2 inBracket V4" Radius . July [, 1992
Dia = 42"+ 3 + 6"x Xn(-J -6" R PLANS APPROVAL DATE
24" opening T &Iﬂck weld 18" I EI@ o ¢ with ‘78™® Hole
----- %) 4| of k" heat - treated | NAW: ,
chain fo lug and I Brackets @ 10" Cirs Max
('J" -\5 e/. —\5 1| cover (See Note 10) s 2 gullz‘“; |114 Begr Plate
) B . E '# holes in bracket and
E ) e e —i-at—) = 2 rail for 12" bolts
| Hitl : *F . nai " SIrPhN min.
1" hole in CSPNIL ) i g e ine 144" Checkered R DETAIL "E" J 5 e GENERAL NOTES
Place pipe 50 bars of "~ Cdarside téqsvgr " fo. v 1. Lodders and Steps-None required where “H"s less than 30
?T.:,!e w'"fbe p$|m"e' with 3% ' bars DETAIL oy 6 peg o and conc. pipe . T°T 2-Holes slotted inches.Where "H"is 30 inches or more, install steps ‘or ladder
in surface flow) o 2" Redwood top BETAIL'E" 39" e Redwood cover, - " with lowest rung not more than 2 inches above the floor
114 / \ /Peen end of eyebolt ' « " and highest rung not more than 12 inches below top of inlet.
_ - ? = The distance between steps or rungs shall not exceed (2
Se Ty = inches and shall be uniform throughout the length of the
gt?d_l.r-gggr 246" Eyebolts ers %_1 wall. Ploce steps or lodder in the wall without an opening,
Detoils ) ) Ladder may be constructed in ane length at
SECTION D-D ot U heat-trected 21" x 35" 1T V8 reres 91" contractors' option on RC P Rnser.A
TYPE OCP or OCPI (See Note 9 chain { See Note 10} Rails LI for 172" Bolts B %?nf sk ?;fne;'r:s"s““f/;} ladder splice plate so
WITH STEEL COVERE DETAIL "H" \H . {Q,' 2‘%2%0., 4. ;Lv?'dr:‘.l%r s lli:e plote 1o be connected with 15" bolts
s . -2 2 XuB XU-lU ou nuts.
: ang (Ve . f L 5. Inlet pipes shall not protrud
) Dig_pipe +16' ot Tz 114" Checked R Ry g 15" bent I! E T into Bacin, protruce
Join to C.SP S.IE_s;lgNGC‘-PA SECTION B-B ? . N as.s 0 | X A 6. ;lecept ;’or“irl;le's used for junction boxes, basin
poi AN LA N b N ; X T T . 3/4"¥ Steel rungs,golv. oors shall have o minimum slope of 12:3 from
EE or TYPE OCP or OCPI (See Note 9) 114" hole |"'3r<21.8°" (see No|e|sland7) gll directions foward outiet pipe, and a o
u j es orl"? Ste y
lﬁs‘;;(zslgtxxsw WITH REDWOOD COVER C" oy (&eNogl3ungs 7 galvgnlizFi'ng:. See Standard Specifications or -
o " .ot pecial Provisions.
points or better Cast 1"x21&2 slot in pipe Type 36R Grate 2 25‘,?_3’:?“",10 2 8. See Slandard Plans D77A and D77B for U
1o CSP oA'openin,  Place pipe o bars WP e Squared end S 1 < sher Grate and Frame Detoils and Weights of
~ grate will be parallel ~ Miscellaneous Iron and Steel. o
7 with main surface flow (See Section B-B E SECTION E-E 4 ! 9 Desi?nuﬁpnd of ;‘ypeTOC?Ror I?MPI tF’ipg !?Iets r
for bottom design) WAl on plans indicatés Trash Racks are to be furnished
UPPER PART OF DETAIL G and installed I'sid ings. >
5 SECTION B-B — | b LADDER DETAIL e o o e z
SELIIVN B-0 36" C.S.P Riser 10. Chain to be provided when specified.
3 Rivets. S ___—l YPE GCP Weld 0.064" Galv. Steel See Note I, 2, 3 and 4 1. Calk seal with pliable mixture of sand, portiand
orTaéxevzéldp%tr%Id WITH GRATE 53 Plate Reinforcement (2 Reqd.} lcergtra'm, u?? eénulsiﬁ%? %S-Pf)hq“ 1‘(Mum::{e ofd o
g/ | Poins or better yexs' o S _SECTION H-H ) ) 15 parie 88T emuieitied osphait) ~
Weld 0.109" Thick » Drill or cast holes to suit 3/4'*Steel step,galv. g bty B (3]
g EE Y o Steel Plate Cover— 3 | ond grout step in place: See Notes | and 7) S " Ax g
SEE I DETAIL"B" ol I 3y'x 2’ V4" Checkered R N Var. 0.I' in shou!der location or[** Steel sh ETN
' =3 © et kS %o anauld el s\ep
DETAIL'A T 5 (SR G S _L_ £ Step. 3, (See Notel)
(See Section A-A o 36" C.S.P.-0.109" Thi 5/g"* Holes for
for bottom design)  {ig" S 3 Conti W /\ ° o L :“r 1/2"* Bolts
) ‘ el 18 “ onfinuous Weld~J-a—>—Tackweld 6" cut plece of C.S.P. ™
SECTION C-C h::t-‘l;lgmg gfmllr/? % ] ~around 36% C.8.P riser o provide T s 5/8" hol Note: Galvanize after
TYPE OMP or OMPI (See Note 9 to frame and cover + 212 double fhickness and gdditional . ole fabrication. (See
(See Note 10) supporl under ring and grafe. To_suit Step . Note7)
WITH STEEL COVER 1 ’ pipe wa Plate opening 24
3/3" Rivets, Spot Weld or m At - 20" % Fg'x 1'-0"
Tack Weld at Ug points or better "’D' 3 -: = Nnc %
DETAIL "A iamefer Bose [}-Ac oike ‘
==Aa o - g‘i’gu‘\ﬁ-.. I—F ; ) Drill 1" holes in CP; cast or drill |"# Rofes in
. SECTION G-G ol t—-Finish Shoulder Line . 7 N v conc. pipe for 172"¢ mach. bolts, cut washers!
Slot 34"x 214 elded " | ©
Plak H ) d
........... " o L2 Cover = = DETAILS OF TRASH RACK
I .
LB vl spot weid or L 22 y g ¢ FOR_PUMPING INSTALLATIONS
©
................ SN e T~ [:7 USE INLET TYPE OCPI or OMPI
“x3 a3 or. SECTION F-F 3-6"
S o TIC -7 - RCP. RISER CSP RISER )
DETAIL "8" TYPE OD| BASE DETAIL FOR STEP DETAIL DEPARTMENT OF TRANSFORTATION
PIPE_RISER CONNECTION -
TYPE ODI PIPE INLET
- NC SCALE "‘57—5—
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r-5% 1% Grate bors o7 county | Route | yqFal pHaeer [N, Sieets
= 1 e i et S
— T T x ‘
-9 il
{ 15" ¥ i— 1 —-.‘ }‘_ _-| h I'-Z‘%"or TERED CIVAL EN
NN, A EEEEEERE
Ve Fllet X il 1% or 32 Wy xp” July 1, 1992
N H : BN 5% Bars PLANS APPROVAL DATE
3 H N s
3 & ¥ o AST K
[ e
R\ R 1 T
H ] e NOTES
J % 1_“ I Grote type numbers refer to width
— L Typ N d of grate in Inches ond number of
TYPE 18-9 TYPE 24-9 TYPE 24-12 I bars, respectively.
" END OF BAR 2. Contractor has the option of
1% Clear Spacing 2” Cleer Spacing 1% Clear Spacing T using cast nodular iron, cast
Use within the roadbed  Use In locations off the Use within the roadbed a/éa’_‘/' Spacing same as for steel, welded, bolted, or cast
on highways where bi-  roodbed on all types of  on highways where bi- s weided or balted grate end block grate.
cycles gnd pedestrians highways, cycles and pedestrions 3. See Special Provisions for
are excluded. ) are excluded. -1 requirements pertalning to
RECTANGULAR GRATE DETALLS rares and rramea o !
grates ond frames.
SEE TABLE BELOW ALTERNATIVE CAST NODULAR IRON ALTERNATIVE 4, Rounded top of bars optional on
GRATE OR CAST STEEL GRATE ol grates.
£ 4 X3y together by solld be placed so that bars paralel
" oy '/‘""H‘_ ‘ 3y costing direction of principle surface flow. N
24“ 5"""9=? i 6. Ful penetration butt welds may eed
18" Gratesr-T % =2 ALTERNATIVE CAST be substltuted for the filat (v}
4 g [n “ 0 welds on oll anchors. o
@ Ya N DULAR IRON 7. Standard square, hexagon, round or
% !/, Anchors OR CAST STEEL equivalent headed onchors may be :
substituted for the right angle hooks
CROSS SECTION END BLOCK GRATE on the anchors shown on this plan, >
24" Grote=z'-0" (Thru Frame) 8. Grate ond frame weights are based r4
18 Grate=I'-6" 1% or on welded grotes (weights of face
3e-q" ‘——I%%—‘-‘l._s o angles, steps, protection bars, etc. (v}
L t-————-—ﬁ are not Included). ~J
L3y i f . ~
S ] : >
N 3[ ol fore " "
b= = HL[T 3-5%" TI INLET TYPE | GRATE TYPE GRWA'PES “‘FB': /’B:,.(:\ %" or ¥ oles \
3 \(3'/'2“x'/¢"x3'-4%" Bar GDO 24 2 634 \ %~ =/ e
LONGITUDINAL SECTION S
IYPICAL FRAME (Thru Frame and Grate) GOL-T 24-12 ] 32 | BOLTED END BLOCK n 4
GOL10 FZER T 73 BAR SPACER
RECTANGULAR FRAME DETAILS sor Ve or o botts .
(FOR ALL RECTANGULAR GRATES) CO.CLC2.05.6404"] 248 T e i
247 ] % Spacer Cut washers J=
Spot weid or peen '
MET TYPE | cover Type [ MEIGHT —T°4g°':=_-_65 3 - ] X~ = Soe chart % or %
GT-: - 498
CRATE BAR SPACING TABLE P 0 ot - 652 | TING DETAI ALTERNATIVE SPACER
NO. OF CLEAR BAR 3 % or 2
TYPE  [ears| “spacne | X l 577 FLER] 1t e o
®s | 9 % Ve 7]
= o " [F4 R T
243 3 2 0D 47 ]
24-12 12 I%" 78 PLATE 177 STATE OF CALIFORNIA
PLATE 177 [_IRASH RACK 2 1 DEPARTMENT OF TRANSPORTATION
GRATE DETAILS
ASIC F | IR T FINAL PAY IGHTS FOR DRAI INLET NO SCALE
{See General Notes, No.8)
I D77A
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% 2" Cast " x 2" Slot in Pipe to r-11%" for 24 Grate
* L3 25 W —'/a" Clear receive ¥i" s x 112" Lug 5% for 18 Grate
[‘ e or L¥x 3% R Q\- —rl’i) Ve P-itfy” for 24" Grate | 1.
4 N - | r-5y"* for 18 Grate
2\ Lug ¥ s x 12" j 3
" Ya 4"x /4" Bearing Bars
\ ', nﬂorl:c ler;v:lpLeuo Fllet ® 0 sBars ffor 24" Grate
8 18" Grat
i DETAIL A DETAL B 3 LT frype 24 Grate showns
Optlonal Splice 2 Gl 20 S s
4 ¥’/ “3"xl/y" Bors for 36R arﬁM rfy," in
- 3*x%" Bars for 36RX 3 2" x ¥’ Reticuline Bars
s — 3 24 Y @ Top Flush
3z " e o 2
alslh & @—’
§§5 Ses DetallA Sea Detall B o3y s ¥ Fllet weid ful depth
ie A momrp 2" geer SECTION BB X o o o ke
_\E:E EEREEEE R ALTERNATIVE CAST \ other Internol Bor
F4 . 4 s
288 | e NODULAR IRON GRATE el
\ N N ORTsészss';rE:L 3%’;?(TE ) U 3" x Y4 End Bond el
o, —~ Top Flush e
TYPE 36R & 36RX GRATE DETAILS . u uld
e 3 x Yy End Band SECTION B
-11%" for 24" Grate )
7-5% for 18" Grote 4 }3./2“ @. »
% /3" for 24" Grate 1'-%" for 24" Grate \ . L—J ':thEf: £ 24 =182 :'::;,foor 2;.’: Gra:e : B 18 24 =
’ e for 8" Grate | | T~ for B Grate | . Voot OF & Grare < Wb e Yo Tor ®Grate Fa® X |orote|Grare| [O
| T SECTioN DD oo M ot o= TV T T FogiTow ] |[f
Bars 5 VUUUUUUWBW]:_‘ T Yo
7 o TYPE 18-85 & 24-10S GRATE R =y LW ]9
*,.'ocroas Bars may be fllle?f wolded, % o E (WELDED STEEL) [ e |~" 5 r 2 >
Baaring Barar ded or siectrotorged to cross X RETICULINE TYPE 7Jjor b1 7or gz NOTE:Melgnt of 24" crote = 15 bs. |2
Bars — By e —— Grate Grate elght of 18" Grate = 130 Ibs.
CROSS BAR DETAIL TYPE Ll 00 18" Grate omit center
f SECTION A-A Bearing point
» 36RX_GRATE (WELDED STEEL) | W 11 %" for 24" Grate e 9 et o
L o~ = % r-5%" for 18" Grate NOTE: TYPE 18-8C & 24-10C GRATE ~
z . Q'A\"’ K - _I—_i "_ Bearing Bors to be (CAST NODULAR IRON) ~
A “I ri L bt GH 3y x Yo bors on I %" w
200U s N ik centers. BASIS FOR MISC IRON & STEEL FINAL
L cross Bars = K s e vakted o PAY WEIGHTS FOR DRAINAGE MNLETS
3, B g Wi
L m;c 36RX _,J E./zd..; e " " ll “ & . Socteotorced 1o Bearing Bars. INLET_TYPE cmf KTXY:PE NO. GRATES uemsrgia.nsa
nd Bars 1 4 Ol " N u
CROSS BAR DETAIL N s Welght of 24 Grate = Ml Ibs. GDO | 24-10S 445
ALTERNATIVE CAST NODULAR %" ¢ Bor C‘V“ % * 3 000000000400 Yelgnt of i Grate = 07 bs. 2N 263
IRON GRATE OR CAST STEEL T o be 3 x %70 & ¢re J00000000@ ’ vt oy o 5
earing Bars to be x %" bors " g |
Sy GRATE TYPE 36RX on T conters, : L DDDUDDUUUDGD Y% Fliet Weld ful depth 03,64 24 | 2% &
12 bars for 24" Grote - 9 bars for § eoch side on Outside Bearing | 18-85 187
7 Typ 18 Grates.(Type 24 Grate shown,) & Bars and on every third G4 (18" 65,66 | -9X 18
MODIFIED . . Welght of 24” Grate = 192 Ibs, internal Bearing Bar. o 1
S o 2D SECTION A-A welght of 18" Grate = 145 Ibs. LT =
TYPE 36R & 36RX GRATE e — %3 Cross Bars may be fliat walded, NOTES: GT-h6T-2 || _%x ‘9;
FOR OD! INLET fosistance wored or electroforged Ll y [2410e 404
RO : g e | g | ;3:
TYPE 18-9X & 24-12X GRATE 6" %o ,@ Y6 for 24" Grote D:sed on olfell'noﬂve with | 24-3 376
1‘—“1 " |'—"—‘ v the | ht.
GRATE BAR SPACING TABLE v (WELDED STEEL) A - _.1 Ya" for 18" Grate 2. Se:I :;sdle;o':fgou surfaces not required when grates are galvanized.
TYPE 'g)inf CI%%‘A%IS(?R X 4" SPaGNG [ 6~ SPACRG| - *‘[ X k i Uer wood resl st B0 and 24-i3 or T
er Al = e = -24~?2°; “\Ivlue):dg: 3;:3 ?:';Ozlaferi?fslvlg ?r:‘lf":s uf-l f:ar cg::fof;::'sag:ﬂon
:::x BTl :: o 2y v i - NLET TYPE | GRATE TYPE | e 3% | WEICHT TATE oF " i
CALIFORNI.
36RX (Cash 13 B/ 5% - | [oor 36RX Mod) | | 19 SECTION A-A SECTION B-B DEPARTMENT OF TRANSPORTATION
36R Wod 2 - - 5| [ GWP. GCP, GCPI | 36RX ; 25 _ _
R e e 5 o150 Font e T TYPE 18-10 & 24-13 GRATE BICYCLE PROOF GRATE DETAILS ‘
36RX Mod (Cast) | 12 2" " 5% 5| { GMP, GCP, GCP! | 36R ) 236 (WELDED STEEL) NO SCALE | D77B
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OCP intet

24" Opening

Thread 2Y,” for double nuts
and washers (Galv)

Peen end of threads
/ V4" Checkered @

%" Dia Steel
Galv after fabrication

See Note 2
=Tl

cover 42" + Do
i i
! : !
1 @ ]
’ |
i e — b— 3 W
b 2 l :
b R Weid ‘ |
I [ ! !
: =
| . m
i B[
| o e
R -
| i
L~ ELEVATION. boa )
ALTERNATIVE

TRASH RACK FOR TYPE QOCP INLET

Singie or double opening

ps7] counrv [ moure | r

TERED CIVIL ENG!

July 1, 1992

EXR

PLANS APPROVAL DATE

NOTES
L. Alternatlve methods of securing drop-handies to cover will be acceptable.
2. Galvanizing: See Standard Specifications or Speclal Provisions.
3. This hinged cover Is to be used only on embankment or steep slopes.

— G =3

/%“ Die Holes Drop-handies-'/2” Dla steel-Galy

I Min rovide one % x/>” brass
flathead screw In each top corner
SECTION A-A ?;fz.' ‘23°V°r
&
A ===t === A

| 1
1 |
1 |
1 1
1 1
l 1
1 1
! 'a" Checkered # cover !
! Approximote Wt 170 LB |
) 1
1 1
i 1
) 1
1 1
t 1
t 1
t 1
' 1
| 1
| |
| 1
' 1
b mmmmmmmmm o J

PLAN

HINGED COVER FOR
TYPE OL AND INLETS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ALTERNATIVE
HINGED COVER FOR TYPE OL AND

AND TRASH RACK FOR TYPE OCP INLET

NO SCALE

— ===
ﬂ Match mark 2-4” heavy duty butt hinges-golvanized

(with brass pinl. Fillet welded to coverond frame.

‘alLs

0L.1d NVid

OS INLETS

| D77C
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7 oisT| county | moute | o730 et I B
Normal C. 7°-0° vor Vor‘rp 30
rmal C.H.
-— Gutter Depression Normal C.H. Normal C.H. 3.0~ Normai C.H.
——— - C. H. +D . W
Fuﬂer Flow Line ¥‘F /’K N—— vzmgm@j
v Dira Top of curb — = ~—
8¢ Gutter ~— I fj2: -0 July |, 1992
_[«C H. 4 Min PLANS APPROVAL DATE
Same cross 7 s Curb
— siope 0s gutter| - 7 Opening C-»
C.H. Joln—" Normal 6-0" var T 0" Normal
Opening Valley CH; ,2""'1 I‘ O ! CH.

PROFILE Alternative Gutter LT PLAN F IS.II%‘;S Break ; e ! l s

ernative Gutter Line =

for locatlons at curb GRATE INLET SERIES Trrord! oy C.H.*D) tC H.OD) tC H. OD} '2
return Cutter *é‘o ! 1 w

p— Line
~H) 12 Siope Breck |
r-0 -or Clear o C.H.+D . Gutter FL H
Grote - H. Round of f
e 5.7 orme fRowna © voime  TYPE OS AND OL INLETS IN SERIES ON GRADE
-

!"‘

Curb Openin,
. H Normal
i ) " CH, PCC
o Normal C.H 7I—_ 12"~ .1 e PCC Gutter

——
Gutter|

Same cross siope ~ | | H
as gutter } SECTION F-F Curb & T Depression
Valiey <®|_.2 Slope Break Line SECTION H H Gum’r H,D J |2 pcc N Gutter W
PLAN Wea0r < v N
for GO | | Joln
TYPE GI THRU G6 INLETS ON GRADE W=6'-0'* Slope Break Line ( - AC Pavemen
for GDO PLAN DETAIL OF ASPHALT

Normal Gutter FL Gutter TYPE OS AND OL INLETS ON GRADE CONCRETE PAVEMENT »
12 1 Slope Variable Curb Opening {See Note 4) -
uin C. H- kY 6’ for dike Normol 6'-0 ] 6-0" , Normal Straight Grade Normal o
= . orabouds fk 12" ‘T]' Ml _.I/ CH. Shouider siope AC Dike  |.
8 ‘for A-8 curbs — 4_ E L] 1 —
1‘ ~ C.H. *D’ -~ -0 "
GuﬂarT & Guﬁer 2-0 D=1y v
50" J Yoriovle |30 SECTION E-E 7 \\ Bl T c
M —For 107 1
2 PLAN Siope Brook Line DETAIL OF INLET
SECTION C-C Top of Curb W " WITH DKE =
Normal Gutter FL b- 1/a’ " Mox TYPE OS AND OL INLETS IN GRADE SAG win LML
n Shouider (Single Grate Shown) o
Normaol B Gutter FL ~
CH. q ~Normal CH. m! Straight Grade C“"’D NOTES ®
‘ 1 =1 I.W= Width of depressed apron. Depressed aprons
407 . |a-0"’ H1K shali be 4’ on shoulder ond 4° to 6’ In
C T T P il C ' " ' ) " ' e up city street gutters uniess otherwise shown.
" N 3 -0 <—H-—Hllfhlk f D= Gutter D 1 The gutter d 1
Guﬂerj-q - ¢ “Gutter SECTION D-D b%sln vo?' tr::sl: ° sgal?rbee?;.es's for snoulgger egnoaﬁze’s,s?%ns .
T = SECTION G-G In clity street gutter or locatlions outside of
Valley Slope Breck Line Clear shoulder unless otherwlise shown.
PLAN B Normal C.H. formal g;g:‘emq C.H.= gurb Hoignt.
—= = Strgight Grode, Downword Siope.
TYPE GOL INLET ON GRADE \C.H. ‘D\\ ED C.H.+D Normal C.H | 0\ . ~= = Gutter or Shoulders direction of flow.
Y Y P__] rmal C.H. 2. Gutter depressions shall be 8’ thick.
D<o .4 D c H. +D C. H. 'o
_ﬁ 3. Establish curb opening helght at midpoint
Gutter- Gutter l & — —‘——_‘ of grate.
Gutter Slope g —— > j:_} M Ehd 2 4. Detalls shown for PCC When A
—| r'z e, Vailey Gutter| 7, N Gutter ) Dovgmegfs!mssg‘: corn‘e’%&;\gn;'s cu?nofg
Curb O i - val ley s os shown on Detal| of Asphatit Concrete
ur ning -~ = ame Cross .
Gurb Opening N} e oe cutter __\(b\—fvm ley Same cross slope Pavement
STATE OF CALIFORNIA
L PLAN PLAN DEPARTMENT OF TRANSPORTATION
SECTION B-B TYPE GO AND GDO INLET GRADE SAG TYPE Gl THRU G6 GT3 AND GT4 GUTTER DEPRESSIONS
(GDO SHOWN) INLETS IN GRADE SAG NO SCALE | D78
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oisT| county | RouTE | yovar eMmeer %ﬁm

6.4

WALL A WALL AA
10° MAX COVER 20" MAX COVER 40’ MAX COVER 80" MAX COVER FECISTERED CrvL EnGeezR

D 1 METHOD | METHOD 2 METHOD 3B METHOD 1 METHOD 2 METHOD 3B METHOD 3B o | t METHOD 3C July I, 1992

IN_INCHES Asl | Aso | Ase | Asi | Aso [Ase | Asl [Aso | Ase| As! [Aso | Ase | Asl [ Aso | Ase | Asl Aso [Ase| Asl Aso IN_INCHES Asl Aso PLANS APPROVAL DATE

24 2% [ -l =0t - -Jorf-]-=-]2B-T~-]J8]=-T=Tam | - = 2! - 24 B2 J5 .07

30 | 2% (o5 |- -J03[ - -Tor|[-[-Ja | -[=[w [=]-[B8][=[-].28 - [ 30 6 49 .07
[ 36 3 48 1.09,.20 |J0 [.0T |4l |07 .07 .08[.4 [J8 (.4 [22].04 [.23 ][5 [J0 |06 33 22 8 3% 62 24 .07
KR 3 J.20[.09}.2 [.1 [.07]J2 [.08].07].,09].44 .20 [.44 .23 |14 |.25 |6 |0 |.B 35 23 3| 42 7 30 -0
= 48 4 22 |0 .23 02 | .08 44 |.09] 07|40 [.48 .20 |5 [.25 |46 |.27 (48 |41 |49 37 25 3 48 A 36 W Inner Circular
S84 | 4% |24 1 |25 [Ja |.08 .5 | Jo .07 | 41 |.53 .23 [.56 |27 | a7 |29 |8 |2 .1 [ w40 | 26 58 & i e prcdar Quter aroulor Cage (as
" 60 5 26 [Jd2 |.28 |J5 (.09 (6 |JI |.07T|M2 |57 (.24 [.6l [.29 08 |32 [.20 |J3 | .22 | 43 28 o] 60 A AT 22
o] 66 5/ [.28 [J43 [.30[J6 [JO |18 |42 [.07[.3 |62 [.26 |66 | .31 | .20 |.34 |.22 |J4 | .24 | .47 .30 [+ 66 9 52 -25
w| 72 6 30 |44 |32 |47 [ ja9 U3 08|04 (67|28 . |34 .2 [3T 24|05 |26 | 50 .33 | | 72 9% 58 .30

8 6/ [.32 |45 |35 [J9 |02 [.20 [ .4 [.09( 05 |72 .30 | .77 |.36 | .23 | .39 | .26 |06 |.28 | .54 .35 i 18 10 65 .34 Cir

84 1 - |- -T20[a3 2245 [09] 6 [ - [ - | - |.38|.24a .42 |.27 |8 |.30 | 57 37 L 0% | .7 .38

30 A -1 = - |22 44 |24 |06 [JO [ A7 | — e = 1A 126 .45 (.29 |9 |32 | .6l .39 ] ED] 1] a7 A3

96 8 -1 - - 12344 |25 (47 [ A1 a8 | — - — |44 | .28 | 4T [.31 [.20 |34 | 65 Al ©| 96 A 83 46

02 [ 8% | - - [ - 12505 127 a8 |1 [.20] — | = | — |46 .29 |.50 [.33 .2 |.36] 63 | .44 5| 102 12 92 | &

108 9 [ - [-T-[.26[%6 23 [s9 2 2~ - [ — [A9].3% .53 ]|.35 .22 |.38] .73 | .46 08" [ 2% | o | 56

SINGLE DOUBLE ELLIPTICAL
AGE_REINFORCE T @
WALL B WALL 8B ¢ ! MEN =
D] t METHOD | l%:::ogozv ER| METHOD 38 METHOD 1 20»'42‘1‘\:096 02VER METHOD 3B A%EMTAI-IXODCOSYBER D t BOD;:TA:OI;: OzvcE . ! 7 Pipe barral wal thickness, inches Ao tars R o0 relnforcement, P
. square Inc

iN_INCHES Asl [Aso [Ase [ Asl [Aso [Ase | Asi | Aso | Ase | As! Aso [ Ase | Asl | Aso | Ase | Asl |Aso | Ase| Asl Aso IN INCH% Ast Aso Ast = L’}?Zﬂ.oiﬁg'?'?:ﬁ{}?r"é:?ntn"{ single ID = Inside Diometer, Inches o

24 3 d0 [ - —lor - 1=-Jlor[-[-TJ23]-1~-1Tu — |- Jl08[| -]~ J8 - 24 6% J2 .01 square inch/LF _

30 | 3% |92 - | - 08| = |- (0T = - |21 =1 =1 [~ =it [ == 24 — 30 7 0T ot Aso = Outer cage reinforcement, 0o : Outside Diameter, Inches r
_[36 | 2 |43 [.07 4 .08 .07 .08 .07 |.07 .07 .26 | | .28 |J5 |.08 |6 |41 | .07 |2 | 24 | 4 2| 36 | 7% | 22 | o1 squore Inch/LF Cir = Deslgn clearance, inch (see Note 6 >
al a2 4/, |5 [.07] 46 [.09 .07 |0 [.07 [.07 [.07 [.30 |45 [.32 [T |40 |49 |3 07 .4 27 6 of 42 a 26 07 z
| 48 5 a7 |.08[.49 [0o (.07 [ |.08|.07[.08[.34 05 [.37.20 |1 |.22 |5 .09 .6 | .3 13 § 48 8, | .32 | 10 DESIGN NOTES
S| 54 5% [J9 [.09].20 [0 [.07 02 [09[.07 [0 [A a8 |42 .22 |3 |24 [J7 |40 |.8 35 2 Wl 54 37 J3 -

" 60 6 2 [ .09).24|J3 |.07 |4 [JO [.07 [ |47 [.20].47 (.24 [ 44 |27 [.08 |41 |.20 | .38 23 0|60 LY/ 43 JAT Deslgr: Bridge Deslign Speclfications (1983 AASHTO with interims and U
o| 66 62 J.2a |01 | 26|44 [.08]05 a1 |07 [J2 [54 .25 .56 | .27 | 06 | .29 |.20 |02 |.22 | .4 26 | 66 0 50 22 revislons by Caltrans) ~
| 12 T 26 | J2 |29 (M5 |09 (A7 (U2 [.07T [J3 |60 | .25 .67 (.29 |08 |32 (.22 |43 [.24] a5 .29 | | 712 A 54 25 ©

18 T2 |29 |03 |3 |47 [Jo |48 |43 [.08 ][4 |67 | 2773 .32 (9 [.35 .24 | 45 |.27 | .49 3l Bl 18 1 .60 | .28 A.Eorth Loading:

84 8 [- |- T~-1u [ |.20[4 [.08]J5 [~ = - 135 .2 .38].26 |46 |.28| 52 | .33 of 84 [ | 66 | .32 Earth Densities - Verticak 40 LB/CF

90 8% i — |20 |J2 |22 |05 [.09 06 | - | - | - [.37[.22[.40][.28 7 |30 | 56 .36 S 30 12 il 36 Horizontal: Varles, see design lateral

% 9 = |- i-T2 |3 [.23]46 [Jo [48 |- [ - |- 139244330 .8 |.33] .60 | .38 B9 | 124 | 6 | 40 pressure chart (Circuiar Pipe only)

102 92 - | - - (23| |25 )T |J0 (49 [ — | - | - .42 ].26 .46 .3 |49 |34 .83 .40 S| 102 13 82 A5 B. Unit Stresses:(Used In Design Tables)

108 10 - | - — 2405 2648 [ 20 - | - — |45 .27 .49 |33 [.20 [.36 | .6T A3 %[ 108 135 R .50 fy = 65,000 psl

f'c = See Tables
C. The RCP as shown on thls sheet Is not Intended
WALL X to be used In @ corrosive environment. Speclal Design Required.
10° MAX COVER 20’ MAX COVER 30" MAX COVER

o[ + METHOD 3B METHOD 3C METHOD 38 | METHOD 3C | METHOD 3B | METHOD 3C CONSTRUCTION NOTES

IN INCHES _ |Asl | Aso[Ase | Asi [Aso [Ase | Asi[Aso[Ase |Asl [ Aso[Ase | Asi | Aso | Asl | Aso -

24 % 07T - [ - o1 | = [~ |{-1-Ja0 | =1=-1.9 = K] - \. For detalls of the method of excavation, backflil and bedding (Method I, Method 2, etc.),

30 [ 2% |07 = 1= |ot]=[~|B [ -|=~|Rk |- -]a = 1m [ = see Standord Plan AG2D.

36 3% | .07[.07.071.07 [.07|.07 |5 |0 |05 |2 |.08].02 22 15 a7 12 2. The tables for minimum aliowable classes and D-icads of RCP on Standard Plan A62D
B a2 Y2 |09 [.07 |0 |07 |.07 |.0B |3 |3 |.20 |5 |J0 |J6 | .32 | .22 | .23 | 47 shallnot apply to direct design RCP.
o| 48 5 JI 082 1,09 (.01 [J0 [22 {47 [.26 |08 | J4 |.20 | .36 29 30 23 3.Notes 3,9 and 10 on Standard Plan A820 shall apply to direct design RCP,

S| 54 % J3 0944 [0 |07 141 (26|49 1281201 05 L2 A2 32 .32 .25 4. Throughout the length of ony given culvert, the direct design selected by the Controctor
f 60 3 | [.08[J2 T.09[.07d0 (23|46 |25 08 |43 |09 | .36 | .26 | .27 20 shall be the same, Including the method of excovation, backfill and bedding.

ol 66 3% |J3 [.09].4 140 .07 [J1 [.25 |48 |.27 |49 | .04 | .2 .40 29 | .30 23 5. The embonkment helght prior to excavation specified in note 5 of the Standard Plan AB2D
a| 72 | 4 |35 |.09[44 [0 [.07 [0 |25 (U7 .28 |49 [ 4 |21 | 39 | .28 | 30 | .2 shall apply to the direct design RCP Installation when Method 2,3A or 38 are used.

78 4%, J3 10904 [0 (.07 [t [25|J7 |28 .20 M |2 .39 27 .30 2, 6.For wall thickness (1) less than 22 Inches, the minimum clearance (Cir) for reinforcement

84 5/, J5 JJo |5 [ Tor a2 {26 (a7 | .28 |20 | 44 |.22 | .39 27 .30 2 shall be ¥ Inch, and for wall thickness (t) of 2, Inches or more the minimum clearance

90 | 5% |5 |0 {7 |Jz .09 43 |.29].20 .32 |23 | 06 |25 .44 | 31 | .34 | .25 {Cir) for relnforcement shall be I inch. STATE OF CALFORMA

96 6 JTJ AT Jd2 |08 U5 (.29 (.20 (32|22 [ 6 [24] A4 30 | 33 .24 DEPARTMENT OF TRANSPORTATION

102 [ 48 102 |9 (04 [0 |J5 .32 (.22 (35|26 .8 .28 .49 34 .38 28

108 | 7 |5 |45 .20 5 [0 |46 |33 .23 .36 .27 |09 [.29 [ .50 | .35 | .39 | .29 PRECAST REINFORCED CONCRETE PIPE

DIRECT DESIGN METHOD

NO SCALE

[D79
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¢l

ST CONTY | ROUTE | yoTar  pHOUEET TOTAL
SPAN F 4 5 ] i 8 I | l
HEIGHT 1) 4 4 3 4 6 3 4 7 4 [:
Moximum Eorth Cover (F11 10 [ 20|10 20|10 [20{ 10 |20 [10 [20 [0 {20|10 [20]i0 [20]10 |20 10 |20 |10 (20|10 |20 i0 420 10 {2010 |20 [0 20|10 [20 (10 |20 |10 120 (10 |20 |10 |20 z‘zzzzzé
¢ Roof T, Unch] 7 (71717 7|7 1Rt 1| T[Tk 14Tz T8 686|888 8l8|a|8[9 9 |8%[ 9 8% 82972189/, [8%] 10 [8%[ 10 [8%] 10 REGISTERED CIVIL ENGINEER
5 | Wolls T, tnc | 516 16 16 | 616/ 6161616161 7[6%1%[6]6|6] 76417k 7866|616k 1, 7|8, 8% el 1[6hT, 18/ 8|9k 807
< Nnvert T3 Gneh)| 6 6 16 |6 | 6[6/2]6/ 7 6/ 1 16/ 1|6,/ 7 1718 78] 7[8]718l8 |9 8|9 9 (8[9]8 894 8|0 (B8 |l0/8 10[8 10 July |, 1992
%= | Spach tne] 7 [7 7 [7 7 8/[ 6 [8/2 5% 8'5: 55872 |57 T/ 5 |72 5 | 7/2] 5 | 1/%] A/2| 6z, 5 |62 |4/2 62|52 6/2|5/2]6/215/2] 6 | 5 [6 [ 5 [ 6[4/2[6 (516 4% PLANS APPROVAL DATE
° "o Slze Bor ¢ 6666|6676 6176 |7/6|716|7 676767676777zl {77 {722 (7|7 |7]7]17]7
® “e” _[Size Bar * a4 [a|5]5|6l4|4 4a,4]5/566[4 4[5 5|6(6|7[6|4 a[5/5 666 7 7 715 5/ 5 616166 7|71
'___ Concrete CF/LF |7.4|7.418,4]8.4,9.4 | 10.1]8.9]9.2 10,0 10-2] 11.0]12.0]12.5 [13.7] 1.7 ] 12,3] 12.7}14.2[14,2 115.9 |15.9{18.3]13.7 }14.9 i4.6 16,8 | 16.! 18,5 18.} |21.0 20.7:23.8{16.419.017.9 21 [19,5 [24.1 | 22.1126.9| 24.!|30.1
gE Reinforcement LB/LF (48 |4B [50 |55 |58 | 6758 |60 58 68 | 67 BI-|>82 105|701} 81 | 8296 |97|i20|124 14894 | 94 IOS[IIB 121|147 | 130 {177 | 160 192 {123 | 15t | 131 [ ITI ‘TB? 198 {160 | 215 | 192|252
“d' bars, for earth covers up to and Including (0’
Span [a 75 e T2 [o 10T [
SPAN 1 10 3 14 Number {sTe[7]8[9]0][R]I6
HEIGHT Pl 5 3 7 10 6 7 8 1] 1l 12 1 9 10 " 12 13 14
Waximum Eorfh Cover ()10 |20 |10 |20 |10 [20 | 10 [20 |10 | 20| 10| 20] 1020 [0 20 |10 20|10 [20]10 [20[10 [20 [10 T20 [ 1020 |10 [ 20|10 [20 [ 10 | 20 1072010 120710 [20 |0 |20
Inchi { B [10%,{ B (10| 8 [0/2[ B [10%72] B [i0%;[87| Il 87|12 |8 12 8/ 12 8712 [84]12 12 19 112 [9/2] 14 |95 14 9% 14 [9]14 {10 (14 (10 [14 0% 14] 11 |14
§ inch! {8 | B 9 9 10 |87 (12| 972 127,| 8 | 0 [872]10%;] 82[10%:] 8%2[11/2 1273110721137 (10211 AL AN AEAADRE AL ARBTARRAGAR ALY
o inch) [ 8 | } 1 1 1f INECANNDARAEREAEREAKERA 2 13110 | LA 14} DALRTACADANATNRERILAN
- tinchl | 13 [FANIREL 0 1o jnjio]s [0 019 |1 0 0101919 9 (10|90 B [1I 08 10[10{10]10
S 17167 76 6| 6[6[6 176 [ 1 6,6 6617 7 1 117 1.6 6 -
g 6 71671 7|66 [T{T7T{6|7]|6|7|6 T 1,716 7161 7 117 Tt 8.7 T g
o F1-nch[2-1112-11]2-11] 3-0] 2-113-9 | 2-11] 3-9[2-11| 3-8|2-11{3-9] 3-1 [3-2[3-9] 3-9[3-9[3-93-7[3-9.3-7|4-4[3-7/4-4[4-4]4-4 2-9[4-2[3-4{4-4]3-4/4-6/3-4/4-6 [3-6 |4-6 |3-6/4-6 | 3-6 4-6[4-9 .6-0 ©
5 jon “By" (Ft-nchi4-10[5-0[4-10[5-0]4-10{5-0]4-10/5-04-10 5-014-7|4-7]6-0]5-10] 6-2|6-7| 6-2]6-7 4-11|4-11,4-11] 4-11[4-11|4-11|4-4|4-4] 6-5[7-0/7-0[8-4[7-0]8-4[6-0[6-0/6-0[6-0/6-016-0/5-06-0[4-6 6-0 =
}:_' 6| T[6 |7 716 |77 7 76 |7 (6|7 6 Tl6lv v |7 |77/ 7|7 77 1l 77| 7[8;8 B |88
K3 imension “C" Ft-inch)_|3-4|3-4|71-4(4-8 | 7-7|4-8|8-2[4-8(7-7|4-8[7-7[4-B|4-4[3-7[8-I |6-7| B-1,5-7|8-I [5-7] 81 {5-T 8-1|5-7| 8-t |5-7| 4-0[4-2{6-9| 6-9]5-10}5-10]6-0 |6-4 |8-i1|6-4]B-11| 6-418-1t 6-4B-11 6-4 T
<“e"size Bar * q4lataralalalalajalals 4]4]4 444,44 4|5 65 5]a[4 4[4 a[a 4[4 [4a]4 456 6|6 6 3
'Sg Concrete CF/LF |21.6|26.8(23.0(29.5]24.331.0 |25.6] 34.1 [27.8[ 37.7] 32,1 |42.3[26.8]37.7|29.3|404 [30.3| 41.9 |32.2 45.4}34.5|49,8|40.7|54.2/45.4159.9] 36,2, 5.0 | 37.8| 534 |39.5/54.3| 41.9 58.7/45.9] 64. 149.9 |69.5/55.6/75.8| 61.6 | 81.3
gE Relnforcement LB/LF | 191 |267]233|285]260]325{3001339 | 314 [327]360 373295362 353|409 | 365|420 402 | 413 | 415 | 424|440 | 47! 468 |534 374|471 | 449522 (446 | 587|449 | 580|492 { 596 | 537|605 564 | 634|604 | 159 v
« See Note 5 o]
s See Note 6 o
—1- R o
Invert r Slope 4 :|
Ses Note 9 + Elov fT £ Invert 0
45 Dio lap 5 - 7 g [1 %{ Elev -
/ 2 / 3 k2 J >
“c" ¥bars . VB — ] “b" bars " bars 1 * L ’ 1| I'_” <
~ ¥ Min fllets 1 1(“b”] bars T [ ! 4 T
Optional Const Jt- ~—“a” O bars =33 — . T } T
See Note 4 . . . Ss: NI:;:SG FLAT INVERT V_INVERT TRAPEZOIDAL INVERT g
=%
. U are /4 M Tiats ) . spoting ALTERNATIVE INVERTS ©
1= Optional Const Jt— ‘::
"4 “d" bars 0.25 § Spaclne
” o nm ST —
40 lox
'\V for cover over 10 vl "l See Note 7 ROOF SEC“ON . For boxes with span or height less than any of those shown in table,
Neeg & RCB —J *19 o8 —] (_+4 total3 SPANS 10’ THRU 14’ use next greater size box concrete dimensions and reinforcement.
—g"Jor Y 45 WYERT SIMILAR Mcke necessary changes In bar lengths ond quantitles.
~e glaae '%,‘;q‘;s 1 4 0 18 Max —| — T 2. Quantities are approximate and for design purposes only.
2"Cir Typ G RCB 2 Cir -—% 3. For boxes with span or height or cover greater than those shown In
P ﬂ »/ Typ tables, a special design 1s required.
I-Aliterna
CO:sf vae Alternative e 4. 1t s permissable to eliminate the 180° hooks on every other bar.
Const Jt b* bars 5. “e”bars are at haif spacing (spans 10°-14‘ only
‘g cbars ix g
See Note 4 Const Jt @ o — 6. “a"“bars are at half spacing (spans 10°-14’ onlyl.
“g” bars. =q @ § 7. Provide paving notch when top Is exposed ond when pavement Is
= = E _‘5’ portland cement concrete, and adjust quantities.
] _J “y o8 Mox) @l‘ * ° . <F- § b 8. For deslgn and detalls not shown, see Standard Plon D82.
- “e” bors
Ty e 9, For exposed top,provide *4 @ 18 each woy (2'lap “c¢” bars or full span)
“ge | e and adjust.
L_————I"C" ! Se3 hore 5 STATE OF CALIFORNIA
‘ y _| p DEPARTMENT OF TRANSPORTATION
2 Seon 2
TYPICAL SECTION -  ~ - WALL SECTION CAST-IN-PLACE
v .
SPANS 4' THRU 8  TYPICAL SECTION - SPANS 10’ THRU 14’ SPANS 10" THRU 14 RSEI kNg |?ER %%Dx Ccouhl'_?";f"!l'ﬁ

NO SCALE | D8O
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€l

oisT] counTy | ROUTE | 10700 pRaErt N
SPAN Ft)) 4 5 6 7 8
HEIGHT ] 2 3 4 2 3 4 | s 3 7] 3 q 5 6 T [] 5 6 T ]
Maximum Eorth CoverF1)] 10 [20{ 10 [20 |10 [20]10 [20] 10 [20]10 [20 [0 T20 |10 J20]10 [20[10 [20] 10 [20] 10 [20] 10 [20] 10 [20] 10 [20| 10 [20} 0 [20 |10 2010 [20] 1020|1020 FEGETERED CIve ENGREER
o [Roof T) Gnch) 7 AN N VAL AN AEELT 7 9 {7110 [T5 110 [T/ 10 [T/ 10 078 1talu n TNFNITE
& [Exterior Walls Tz0nchl| 6 676 /6|6 6 IEALA 672 ghl6 16 ]6 [ T]6/21h 119 EANRIAGANK ] 10 [872] 11
© [invert T3inch ARINAEEN] 8|78 7 R VAR A VA AALAVAN A VAR AR D2 ER D AR AER VAR DA July 1. 1992
Spacing “lnch] i6 15 [ i | 15 (117614 VA 14 [0/ 14 [1075] 16 [l 12 T/ i [T/ i (17720 12 | v Jiolfo 10 TIo%e] 11 lio¥/z{ i1 [i0¥/A 11 0¥z g [10 [ 9 [10 10 10 [ s T0 ELANS APPROVAL DATE
> g Size Bor * | 4 4/ 1]aiT|4a|T7[4 7T|a|T|6 T 116 6|76 7)6|7]6 | 7[6[T[6 (7 [T |77 | 7Tl |7|7]7 NOTES
% b i Size Bor *| 5 5/5{5/5(5|5/5{5|5|5]5]5[5]5[5|5/5]5|5]6/5]6|5[6/5|6[5|6|5[5|5]5/5|5;5{5|5|5!5 _
= ..O:: Size Bor : 6 4161416 4764416 416 4t |4j7 417 4i7 /416 46416 41614/6laj6/4/614]6/4/6/416 4 l. For boxes with span or height less than ony of those shown In table,
o€ size Bar 4 Sfo 6144 14]515/615]714|5:4]6[5 616/ 714|5/5|5]15/6]6]7]6/7fa 5]5]6]6l6f6]7]6[7 use next greater size box concrete dimensions and reinforcement
£ |Concrefe CF/LF [14.0 5.5(17. 2.621.3123.8[20.1[24.6]21.6 [27.0[23.6/29.7p5.8/32.2123.7/30.8(25.2(33.3}21.2[35.5129.439.1[32.4/41.8[26.2/40.131.2 [42.4[33.4/45.536.448.9159.0/52.¢{ Moke necessary changes In bar lengths and quontities,
E Relnforcement LB/LF |78 95|93 137|145 {162 | 186 (162 | 192 | 179 [206 190 | 227| 212 | 207| 197|220|208| 227|228 252 1262|260 |276| 283|237|302|266 | 340/ 279|350/ 312 [360(326
2. For boxes with span or height or cover grecter thon those shown in
tables, a special design Is required.
SPAN (F1) 10 3. Quantities ore g
3 pproximate and for design purposes only.
HEIGHT Ft) 5 6 T 1 12 [ 13 14 .
[ Maximum Earth Cover 1) 10 |20 |10 20110 120 2010 [20 [ 10 10 [20 | 10 [20]10 [20 4. I+ Is permissable to ellminate the 1B0° hooks on every other “e” bar.
o [Roof T, Gnehl| 9 12| 9 [i2/z[ 9 2! /210 Tia/z[ 10 Tialzz VANARANVARAVAL 5. “e"bars are at half spacing.
5 gxferxur Walls Yz(lnch’ 8|88 [8/]38]9 VAN 82 [10%,) 10 n' A FADARRLA
O [Tnvert ch| 9 127 9 125 9 15 110 |15 | 10 1l VAN (AR 6, Provide paving notch when top Is hen p 1t
Spacin: (Inch TR AN ALAN VA /A 5 A8 19 819 8] is portland cement concretae, and adjust quanfltles
g Size Bar * 7 7 T B 8|88 1|8 7. For design and detalls not shown, see Standard Plan D82
T Size Bar * 5 5 5 6 6 [ 6 [: 6 /616[6
g Size Bar B EERE 4 41414442 414 414 4]alalalda]4 2 4 4 414444 8. This plon sheet may be used for multiple cell culverts
€ Size Bar * 514 5[5 [3 5/6[5[6 6|6 5 3 616]6 717171 1 by making necessary adjustments.
K} “b” [Dim_“B" (Ft-Inch}f|-912-7|2-0/2-9]2-3|2-9/2-713-1 |2-7]3-1}2-7/3-1 |2-7] 3-1|3-0/3-2|3-6/3-2]3-6/3-4[3-9(3-4]|3-9/3-4]3-9(3-412-7|2-7[3-33-3|4-0[4-0]4-0/4-0]4-7]4-4]4-7[4-4]4-7]4-4{4-7[4-4 H RCB
* im Ft-inch¥4-0(4-11{4-0(4-11]4-0[4-11{4-0[4-11{4-0(4-11!4-0[4-11| 4-1 [3-2]4- [3-4[4-I [3-4]4-| |3-7]3-9(3-7]3-9(3-7{3-7|3-7|5-0|3-9]5-0]4-6 [5-0[5-0/5-0]5-0|4-9]5-6]4-9]5-6]4-6 [5-6[4-4]5-6
eH 1 hd 5 [] 7167 6,616 66 6 6 7| 7| 7[7]66]6 71T T}7|7 7177 8|8 -
im_“C*" (Ft-Inch)| 3-1{2-9/3-9|3-3/4-6 4-3]5-6/4-6[6-0/4-9(6-0/4-9 [3-10{3-7]4-6 4 415-7|5-06-6 |5-2]7-25-4]7-5 [5-7]7-5]5-7]4-3 [3-11{5-6|4-6 {7-0,5-0/7-9 5-9]8-6/6-3[9-0/6-9[9-3|6-3/3-3[6-9
I O Size Aor * | 4[4 |4 (44 4444 [4]5[5]4([a]4 q 5515 (5[4 (a4 afa 42 4[4[a]5][5]6]5]6l6 o
§ p|Concrete CFAF 42.7}@44.755.245.1@.3 148.7165.6/52,5[10.056,3[74,5/55.076.3/57.0 15.; 69.1/98.8[73.7/ 104 | 71,8 [99.7[73.9, 104 [16.9/108 |80,0(113 [84.2{ 119 [88.8]124 [94.1| 131 Lﬂ 137 | -
é: Relnforcement LB/LF 370|454} 381 [494] 418 [494]460  5I0 486 550] 518 |568]543(604]563 /646 27 691|701 749733764 [662] TI0 | !5 | 783|756 820)BOT 846 [833 [B73| 88! |958|884 978 1002]1110 Invert Elev o
« See Note 5 - .
“d” bors, for earth covers up to and including 10° FLAT INVERT ALTERNATIVE b -}
Spacing . Spon 4 [ 5,] e |1 I B I |°.] |2,1 a - — r-
Spating Number/Cei |4 5 (6 |8 [0 [ 13]15 ] T gvers Slg O Spocing >
“g”bars—. | “g" bars ¢ RCB Q" bors 32 e Toors g Spacin z
f = ! Const Jt (Optional) 5 “F* o~ bars 1 L + + “b" bors | “f" or “c”bars
£ bars e $ R NE] § RCB—y - * "Q I W
H N ke
| 1 4 \ — M . . . . . . INVERT SIMILAR [« ]
“g" bars | N 3 ¥ T — ¥ o e
— | == a ::'1
spocing _? e\ . & ¥ Min fliiet L—a bars Cof?s b “o" bars TS “f" bar's -
Spacing T 7] ¥ Win fillet ‘ (Opflonall B S pati Q
R a” L) bars *4 i 025 § °4 “d" bars, or s Spacing
3 — * " T
ROOF SECTION S ! \>(. 0255 |, *4“d"bars, or 0255 |« *4 @ 18, for cover over 10" —————————=—= 1wl See Note 6 ROOF SECTION
SPANS 4’ THRU 8’ = L, ———*oBfor__ o o L *4 018 Mox SUOF SEL TIUN
—_— 1 1] 4 cover over 0° oz SPANS 10’ THRU
INVERT SIMILAR ode 670N e “aewMax | £ 6" bors —
N < 2B 4018 Mox P> 5 1 See Note 5
—|Een e Alt 1) 2 ‘;’
const j¥' 2" Cir Typ *4 @ 1B Mox -] b bars
Airecnative e Jory Const Jt 5
“'e” bars ons ~ 45 dla lap bars L 9
See Note 5 . l_ See Notes 4 & 5 invert Elev o Alternative Const Jt Alzgn;‘r;g?hvfe . E' k)
- i wart 3| ‘G
Slope 48l ( Q¢ bars _Z Const Jt o 8
7 = = ¥ — \nvert Elev Const Jt < a “e* bors
. natt o @)
g const v~ Do T . T By [f i s s
3 o — = 3 “o* by
2 8 g bars) T ~—bars Py . . . IR | B | See Nots 5
3 T span, s PR S \\ N | EXTERIOR WALL SECTION
2 = “g" bars , G
v TYPI Tl _ M ~~bars bl ! SPANS 10’ THRU 14
— _TYPICAL SECTION - . Span. § [T, STATE OF CALFORNA
E SPANS 4‘ THRU 8' 4 2 DEPARTMENT OF TRANSPORTATION
EXTERIOR WALL SECTION TYPICAL SECTION - SPANS 10’ THRU 14’ REINFORCED CONCRETE
SPANS 4° THRU 8° DOUBLE BOX CULVERT
SCALE [D81]
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|24

oisT| county | Route ROST MLES = [54E5 7|8
DESIGN NOTES GENERAL NOTES f coy | [ otal ety [ty
Specificationss Designation: Length of Length of [ | [
Deslgn: Standord slngll;‘or multg‘l: b?:h culw?rfs are shown on Sulver Sulve ;
Brl Design Specification (1983 AASHTO Specifications plans as span times he w maximum cover over
vlfﬂoc‘?evlslons by Caltrons) roof thus: Bx5 RCB with 10’ or DBL 10x5 RCB with 20°, 1-0r I'-0” | p”bars Total3 REGISTERED CIVIL ENGINEER
Lood Factorss 15 D + L5 E 25 + 1) followed by alternatives. . Mal Inf +
Wher ead Lood Alternatives: B 4 ] Hoops n relnforcement transverse ——
rth Load Single cell: invert will be sloped unless ““trapezoidal “d” or longltudingl bars— July 1, 1992
ve Load lnve'rf"‘n “flat invert” or “V Invert”Is Included in %4 () Hoops PLANS APPROVAL DATE
(=Impact designation wpyer
Capacity r::.;cﬂon factor Muttiple cel: Invert wlll be vee unless “fiat Invert” is 7 p” bars Total3 A N \
Is Included. specifl Ifled. Ends of culvert wik be rounded uniess N AY 13" (For Span ¢ 87
oading: squore ends” are designated. Parapets wil be 08  pg-- L..p.. bars . L—S" Normal to N\, [N s
Live load: shown unless designated In plans. Such designations Total3 > parapet N ) 4 \: or Span > 89
HS20-44 truck may be different for Inlet and outlet ends. Wall z B
Apply Impoct only to the roof siab. Cuantities: \ N te—Inner wall T
~ Quontities are for the sloped or vee invert and + \ T s \S
Earth Cover(in feet) uﬂpam [v4] do not Include ““d” bars, nor splices in longitudinal Single span Multiple spon \ ¢ Interior wall
Up to 1.0 30 bars, nor temperature reinforcement for exp —_— —_— Muitiple span
roof, nor concrete or reinforcement for poropets, PART SECTION N N
1 to 2.0 20 cutoff walls or povlnq notches. N
24 to 30 0 Relnforcement plocement: s = Clear span(Ft) PARAPET DETAIL PART PLAN-SKEWED
Over 3.0 0 Maln reinforcement Is ?o be placed transverse or, a = 12 cosine skew angle
= for curved culverts, raodial. When radidl,-reinforcing Ploce a Y expansion Jt Cover siab
No surcharge on walls due to live lood. spacing of the “a”, “f" and Q" bars Is measured along o Max ofzz times g v a *4 g B Max
Earth loads the centerline. Stogger splices not shown. Hooks span or helght from 2 Rem oropet .
Earth pressures for two conditions: Hooks moy be rotated or tlited, os necessory, for —- g — B °d°r‘<e p 2{3 ol | A §
140 LB/CF varﬂcul. 42 LB/CF horizontal clegrance. arapet “p” bars S V/ and hoops fius!
140 LB/CF vertical, M0 LB/CF horizontal Speclal reinforcement coverages Skew | 0° | 16° | 31° A7 .
unit stresses: Box standard plons are not to be used for culverts ngle 1o | 70 | TO 1 //
fe = 3/ KSI in a corrosive environment or where there 18 a severe Spon 5° | 30°] 45° - 4 |
- t Spaml';sl;e Iflow condition or In freeze-thow locations. rg “a (%4 |4 ] Exlsting Ll Vo Exp Jt filer, secured with
n o= oC] lesign: H .
Distribution “d" barss Required for culverts with conditions, loads, design beoring 6 ZHERE £ New ' construction adu:'U"S © 18 Mox, roof & walls
Up to ond Including 10’ cover pressures or sizes greater than those given on this plon or [Q *4 | %5 | *p construction ——» New construction
Expressed as a percent of maln positive reinforcement Standard Pions D80 & DBL. Also required for muitiple cell o % % |7 - 77, »
requireds _QQ max 50% (unless traffic longlitudinal. culverts with unequal spans. For culverts with ralirood loading, ))~ / ///: ]
3 ﬁla_emfha cu'ﬁ;,mf AREA design specification. 12’ .(.;' '; =8 {Remove concrete paroliel to Remove concrete paradllel to -
0re col v =7 %8 | %9 l.d b.]
Over 10’ cover For culverts with more than two cels, use dimensions 1 poropet ond splice 1o y-0 g ﬁ)%":g:;ln?dresgg"fem*?nx'riﬂnq o
*4 ¢ 18" maximum. ond reinforcement for the standard “double box PARAP rebar ?n c»lgmembers OP 9 *
Sheor: culvert” and adjust quontities accordingly. SINGLE CELL ONLY - I MIN COVER)
Moximum allowable shear, v, = 35 'Rc— «psl Cover \ « B0 B_ELNLQM CULVERT EXTENS ON o
0 20 Inver v r
Excluslonst Height !
Compr%sslva‘ rolnforf:ev??en)f d:’:md 1r'\eqaﬂve -moment 6 0 6 20° Skew M°"E o of o >
reduction (for continulty! not opply. 9 | nd of paropet norme
Axlal loading on members has not been considered. 8 L LT Eu Exterior (—Detall U44 & U45 to faoce of parapet 2
10 1.2 1.8 wall Std Plan BT-it
12 1.3 1.9 TYPICAL 3 CELL ¢ Manhole— e . Paropet
CONSTRUCTION NOTES 2z 131 N —aor “rbors \ e o
Copstruction loadst DESIGN BEARING PRESSURE (TSF) v A -'ﬁ“"—'—‘—' - [
Strutting required os shown on Standard Plan D88. PR R I} A | nEA Bo., + N 1 S ,
Strutting moy be required on cuivert extensions when =~ — “L?,"Asﬁgffi ;rs?;ﬁgq:: %':\zl"e Longltudinal Transverse \ N
existing parapet Is removed. v-gr 45° Mgx 0 oni L | | — L clear opaning.
Expansion Joints: pening —_—
nvert 4:101al3 A 40 Total 2 T T j L
Yo expanslon Joints shall be permitted. M qn— = I
Roof and Wolt Wol | RCB TERMINOLOGY
When covol/r Is less Imar} Isponﬂl‘enom’ 30s + +side N —_— e
/2’ expansion_joint or a '+ centers outsl Top S
the poved roadway lanes ond place Bridge Detail N . Totol2 (B *4e6 Conc Barrier Type 25
3-2, Stondard Plan BO-3, ot 30’ centers under paved { 606 o o 12, 1¥ necessary
roadway ianes. _
When cover. Is more than span length- PART PLAN-SECTION (—Brldge Detail 3-2 Std Plan  Bottom PART PLAN
P 9 B0-3 N nslon JoInt .
Place 2" ex ex sion Joint filer ot 30't centers and o expansion Jjol 4ar\el5 —%6 @ 12,6 Long
?ddlﬂcnol / 2" expansion Jolnf% Iaf locations of t__r:h:sn ge within 4'of € opening \
n foundation choracter, as directed by the Engineer. “ .,
Co?51ruc”°n jlﬁln:s. b itted 1f mal {( dial) + ‘ [~ Roof At Grode” conditlon shown M\ L
emporary Joints may be permitte normal (or radiab to « . | II_— T, 06 > 9
of R B.fomerulsls +hel contractor Is to submit o 0 [« d “e” bars 5 Cover 4 YransvarsenT;otuM EA slde 9 Min O el 2
proposal for consideration. T, 0 < 9"
Cutoff walls: . e - .
4 cufafaz]'u“s:r: to b? D},ovdldeddc*n:emf o;;,delor] wgsof e T rlll '-oli:, \_"p” bars, See “PARAPET REINFORCEMENT toble
unless adjacent channel Is lined and uniess otherwise wn. <] For spans > B
These woils are to be extended if scour conditlons warrant, P34 spread “b” & “c* bar ‘ lg'w j BARRIER SECTION (30° MINIMUM)
Eor thwork: tails or cut, as J— ! 4=
See Standord Plan A62E. : ! y, fo fit. 06 D) | 20" STATE OF CALIFORNIA
B o Fill 0y} . 40
ag 401 DEPARTMENT OF TRANSPORTATION
See Standard Specifications, except that the difference — 2-06 TA
in level of backfill (against outside walls) shall not exceed 2. 'y 4 Invert \ SPF_ClAL DE ILS
N - -
LONGITUDINAL SECTION PART LONGITUDINAL SECTION CAST-IN-PLACE
TILITY OPENING-WA LONGITUD REINFORCED CONCRETE
H= Helght of box MANHOLE BOX CULVERT
Adjacent to each side of the opening, piace odditional bars M I s c E L L A N E o U s D E T A I L s
equivalent to half the Interrupted maln reinforcement, NO SCALE D82
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Gl

Use reinforcement for H = & & 10
Toe of Slope

«~Top of footing

NOTE :

Wnere 10:1 surcharge exceeds
5'use Type 2 Retaining Wall.

£l

1-0" - Match
I-—- [ pargoet

Detoil Y-

S Max for 1% fill slopes,
unlimited for

“Angle of fiore”

RE( RED CIVIL.

"‘5’|[ county | Route } TOTaL PHOSEET Hs’-?z'ﬁLs
)

July |, 1992

PLANS APPROVAL DATE

Extend all longitudinal bors in
box walls 2-0"into wings,except
where expansion joint occurs.

INEER

(7}
-
O
R= Ty .Lomit if angle of fiore'is less than .
30°/
TYPE ‘8" o
r-
>
Where design'H “exceeds 9'or length of =
wingwol! exceeds L5 "H, place U Exp.
Joint Filler af junction of 0"
box ond m//.\ [‘%/,,_‘ O
t -
I A s
Inside
ground line

TYPE ‘A"

#
&I (Opﬁonal Footing Lines :/4./'!;/;7 h< Flotter than 142- 1.
e Fill T, !
— N e Siope Gutter or Shaulder ¥ /
MRNR | Loyour L @] Morch, 5 Mo for /
o N2 ayout Line % 10" b *
gt 4 At S by 4 ptong top L PP LT Fil Stopes, 2l il /
= = u of wall. 7 wniimited for /
— ) tiotrer thon 1oz 1. § "/
NGulter or Shoulder ) .
TYPICAL LAYOUT EXAMPLE Hz16! Vertical— Vertical— L—Batter %:12 /
He/2 ‘c"Bor: “ Elov."oT -
poeta “sgre<, £ o o<y (et sors o9
wo13] _,] S ) s
= z s [
e B | ebors (%66 5 %036 .
(3 Pi
L S - 2t 3§ 1= Short "c" Bars
7‘15}”1; a’d ;a’p of " c, bars » - & cl, BrDet 3-1 @ 15 cnrs.
ndicates distance from o g Z cirs. v
1op of footing o upper s Short ¢ Bors — ‘/s obove autside ground. —————__ | 2t
end of "c”bars. N s S 88 Standard Plan
| K (g , BO-3. )
e 35dia Vertical unless odjacent | 33.dlo. Construction joint
© X o bottered section, 3 .y
N “g "bars "N N ~d "bars
w h X Az Y R
4 tor.7/ u} o] 4 to1.7. a,! ol s
3 F v
70
1— Short “c"bars % b ¥s
c y-] c 8
w w
HIIT3H| 2| S A R TYPICAL SECTION TYPICAL SECTION
H=4' THRY 12’ H=13' THRU /6’
REINFORCED CONCRETE WINGWALLS .
“H 4 15 16 | 77168 19 101 12113119115
w 3271387 4-2" 48" | 52" | 5-8 162" | 68|72 |7-8"|82"| 88"
¢ /o i [ F T [*67| "8 | FIoT| 2 07 | 2°2” | 2°47| 276 | 287 | 2 K
o e 57 R U W P P T W W
/.5; 22" 2-6" | 2-101 32| 3-6"|3* 10 7;“4& 42-/0"15-2" |5-6"[5°10 (Malcﬂd
Botter None —}- %72 7,’:: g
S 720" | P07 /20" [ 1Z0"] /=07 I*0"[ 107 | 1*07] /~0" | ["6 %] I"7 " |/"'T%
e "Bars |4024% 618502075 0/4] 5010507 [667%708]70 61965 061210613
7" bars 5620561656205 6143 10756 /7€ (5 016701278 65796159 613
Conc. °%.£] 0.32]038 (044|049 055 |06/ (0671073079102 [1.10] /.18
Reinf®ie 713 |76 | /19 (25 | 30 J?I49162"[76‘|73 90 104
Quontities do not include that portion above the design "H ' limil.
Design Nofes:
Unit Stresses: Iy = 24,000ps.i, f; =[300p.5.0, n=10
Maximum Toa Pressure =1!% Tons /sq.ft
Elevations, length and anglc of flare ol wings may
be varied by the
in the field. Walls das/gnad for 2'liveload san:lrarw, 1
1%:1 sloping surcharge not to exceed 5'in elevation ELEVATION ‘4D @818 ctrs? %618+
plus 2' liveload surchorge, or un/lm/rpd 2:1 surcharge. T
Dimensions "H! "L} "M"°N,' Elev.‘a"and "Angle of flare” 1~0"

(os apply) are shown on the p/ans

Wall height may be exceeded by 6" before going 1o next greater "H"
Eliminate cut-off wall If adjacent channel is paved and skew is
20° maximum.

DETAIL ¥

C——

END _ELEVATION

Moy be voried by Engineer to
suit conditions in the fleld.

TYPE 'B"
STRAIGHT WINGWALLS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BOX CULVERT WINGWALLS
TYPES A, B AND C

NG SCALE

‘ D84
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9.

oisT] CouNTY
In first two steps,”e” bars continued
. "k bors from box at same spacing / Foropet
o ;
e =
o2t nng:L“ _‘ e"borse@®BMox, [, [rmmsooseogooo—ooo REGISTERED Crva ENGREER
Siope /211 or as “L"bars\| | T ||
| *4 g 18 for 4'to directed by Engineer ] S T2 n‘i:sl ‘FPL(',":_%?'ZE
Y Steps varlable -0 - "
8’ spans. Extend to F-6 5 | —Motch Inside face
A *4 0 18 from RCB L “k” bars~_] LT 0% ReB
*5 Along

for 10’ to 14’ spans ‘

x i ‘/C
top of wall_| letetate Lol g bars e bars—] [ | |

ooy o ‘\ . P ar L
— L bars I pe Extend o ace n" bars l H A
] p - ] 37185 ¢
& /Ext Ll . 1_1 8%
, : ( 5"15’ rom RCB =1 il % b o l? +
] =Y I
L I i -4HoopsbalBMax/ : f‘c‘,w SJ L
g "4 e (8 L2l -
i l3-0 2-*4F Ve 18 Mox 21388 :t [
|| g o e o 4 e~ - === e
-l I oo e “n” bars.For spans 4' e -0
i sa0 12 0] "4 @ 8 Mox thru & use some size
acing as “a” -
('J, : Extend cut-oft Bars 1n RCE, HALF SECTION A-A | END ELEVATION HaaiLE:L:]
K 2 steps  For spans I0° thru 14"
509 Note | use same size and
one-holf spacing as “a” Dimenslons S and Ty to be some as
TUDINA Tl bars In RCB. adjacent RCB.
Showing reinforcement In outside face Tz = Same as adJacent RCB (8" Min. Extend all iongitudinal N
bors in box walls 2'-0" 15 H N
Showing reinforcement In Inside foce Into wingwalls /;“‘ Max —| .
n &
TYPE “E'" STEPPED WINGWALL (SINGLE BOX CULVERT) f }:l
[ 7 ] »
bfn ﬂrsbf two steps,“ e blurs continued \R=5" 3
rom box at same spacing
SECTION C-C .
“k** bars l= o “e”bars © I8 Mox .\
®q I 3-0" . te =“ Porcpe‘r\ b
o 27+ | to cut-off wall ‘ 4 @ B poth -
Slope I/z1) or as | —Extend *4 @ 18 b e e e e faces both ways >
4 directed h¥ from RCB
M Englneer.s eps ’ b4
T o el r 7 ] s s o el [ RN
,I/ ' K L to I'-6" + I e o
b | : “L" bars | ¢ “e* bars{_ | I \ t ! [37-0"Mox]
5 Along top /r { — lﬁ x - c | 0|
of wah — —~_ Y1, | | ; I~*4 @ 18 for [~ "e" bars L] wmbors  |fMateh N1 = 7]
)/'I I l 1 e 4 to 8 spans [ | Inside d Tl |
| ! Extend '4 e 18 for | | | 4 k' bars~ __ face of I T = i . ]
t -+ 10" to 14’ spans t | C 1 == L I
Y NN I A FU— | I N Exfro *4 018 g Y
1. T rai T g 2 = - 2-44
ot AN lnfo ad]olnlng D) B
N Tl Extend *4 I8 box sectlon — i NE
« LN B Y
°“8 Mox L _«4 018 Max “m" bars. For spans 4’ oq ELEVATION
7 "4 012 fhzu 8 ulse same size g$ “wher
- and spacing as "a’” 2
, Extend cut-off ond spacing r-ge £ TYPE “'D STRAIGHT WINGWALL
ONGITUDINAL SECTION See Note | For spans 10° thru (2° > Detalls similar for muitiple span boxes
use same size and For Parapet Detalls not shown see Standard Plan D-82
Showing reinforcement In outside face one-half sgaclnq as “a”
LTUDINAL_SECTI Por *u" spons use 5 bars END ELEVATION
Showing reinforcement in Inside face qt one-half spacing as “a* —_—
bars In RCB. Dimensions S ond Ty to be same as

TYPE “E’ STEPPED WINGWALL (MULITPLE BOX CULVERT) ddjecent Rea.

T, = Some as adjacent RCB (8" Min.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

- BOX CULVERT WINGWALLS
. ENminate cut-off walls If adjacent channel Is paved. ;k" :ar :10 l; I; |§ 'g 5[s5]515 TYPES ”D" AND ”E"
or s[Spacing

e 9/8l7]5
2. For "H'not shown use reinforcement for next greater height. o Bor No sTsTelel 7] 7171 7 NO SCALE
31 3[3f3

Barsleach wall | 2] 2|33
‘ I D85

TABLE OF REINFORCEMENT FOR TYPE “E” WINGWALLS
NOTES: H (See Note 2] 3' |4 |5 |6 | 1|8 [10°] 12]

w j~|ajn|s
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LL

Parapet \

*s6 mma—yl O

FL
g TT £L.
§ - - Yiks
% 14 max spacers 2,!0"117/0 agpron. Const. jt—1 K 3
H

(LJ TYPICAL WITH STIFFENING BEAM.
10" cut-off woll

TYPICAL WITHOUT STIFFENING BEAM

PART LONGITUDINAL SECTION

Toe of siope

ALTERNATIVE WARPED WINGWALL

Use where odditional prorection lo foe of
embonkment /s required.

&

WITHOUT STIFFENING BEAM
“*

Fa> 9 12—

o
Stiffening beom
For number ond size of

bors see Toble below.

Extend and hook into
cut-off wall ond poropet.

*4 55"

K]

See table below

For transverse reimnt.
n worped wingwol/,
see Toble below.
-Slope varies

2 dia.cl.

s 0

'

x

for max.

1

*a 018

Xy

14" tor mox. "H" < 10
2°0"for max 'H" > 10°

0" dowels @ 12"ctrs.

——

#q )
*4 & 18—

SECTION C-C

WARPED WINGWALLS .
WALL OIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING
Soment W gorress| 100 | w2 | 1 | e | 8 | 200 |BEE @ |20 | 25' | 30 | 35" |40 or more
by |front toce reint 49612 %07 5675656678776 6 | 6 [Mobeom. Ploce 276 in ach
Rear foce reint. |*4 6 12 |*46 12|48 12[46 12[*4 8 12|46 12|°38 12| & |face along top of
% |front foce ceint |9 8 12 |796 246 zfaez|"a60%46 8 4@ 6 |10 wall a=ro”
Reor foce reinf. |*4 612 |"46 12120 12|"96 10" 6 7 "0 6 |"58 5 127 ‘8= 9"
ey |Front foce reinf |74 812 (%46 21°48 12 [% 6 24 € 2|4 g 12|48 12 || 14 7ot 6-%
Rear.face reinf |*4 8 8 (%0 5|48 5|50 6{"66 7 |"sé 6 |'76 6 | /6"
0" at Cut-off Woll & 6 6 | 7ot | 87 | 9" | 1™ |18°
0" or Cutvert 6" 6" 6" | 8" |gt" | u” | 14" |20
Notes : Walls designed for 2' surcharge; earth load = 120 ¥eu. #. ; equivalent fluid pressure = Yeu fr.
Vory “O" of warped wall uniformiy from that at cut-off wall fo that at culvert, for max."H"> 12",

Where oabrasion is anlic'ipq/gz‘ ingrease gpron thickness, lo 7”min.i ‘o provide 2* min. reinforcement coverage.

Dimensions "L","W" "H] "M

y Eleva’, Angte’of flore’, ond end "Sitope”(as apply) are shown on the plans .

T Porapet

*Slopeof fil
or channe/

oist] county | route

POST_WILES — [SHEET] TOTAL
TOTAL PROJECT | NO. |SHEETS,

July 1, 1992

FUANS APPROVAL DATE

REGISTERED CIVIL ENGINEER

e e

D> *4 ® 48, st backfoce

b *4°16 18 front foce, bend
2°6" into woll or apron

t——Cut-off wall

LR N |
Siope apron to match
( channel and inver!
Frg 0\ . [
B \\\ i ‘%)ﬂ\‘ﬁ-‘f_,__. e
1 ALK [ 7f i
2.4

Toe of stope

-2- %4 if alternative boftom is used J

Alternative bottom of cut-off wall

END ELEVATION

<+

Note: Elements poralle!
fo cur-off walls are
straght line

*4
2t
— »
Const. j L |
*4@ 12, Lap with ]
wall spocers .
N~ Worped wingwall
o
SECTION B-8 -
>
4
O
(-]
o
>

WA

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BOX CULVERT

RPED WINGWALLS
NO SCALE

D86A
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8.

#g.

wQewzws

V2 exp. jt filler

str.

'
' ”
] %4 815- Fitler=Lre t—Slope apron
o fo match chonnel
i |-2€ ] | =2 3790
?‘. ’9\ v"
Sy TR 3% —] ;& 5
g N [~ Const. . .
NH 71\”4 @ 18 max Detarl £ —— 24—
N TYPICAL FOR MAXIMUM "> 10’ "a @ g mor—
v XIMUM "> 1 e me
y TYPICAL FOR MAXIMUM "H"S 10 ‘z";;;,’;’?;'/ " headwall — ‘ ,
10 eut-off wall 6@ pesawalt 24 if atrernative bottom is used.
PART LONGITUDINAL SECTION ,.( and @, Alternotive bottom of cur-off wall.

/[/ev, o"

Note -

RCP shown.

Mertal pipe similor except eliminate the

expansion joint and use hook bolts @ 19" spacing.
Size and length provided by manufacturer.

to mofe.

Filtet, Curved

*4 dowels L @ 12", Length varies

%2 @ ﬁl? 101 5‘}

2% 5,012

27402
Y2 exp. jt. fitter

-Heodwall or endwoll
<’4 28125 10t 5

L

D'SYI COUNTY I ROUTE

FOST_MILES H TOTAL
TOTAL PROJECT stt T
REGISTERED Civi. ENGINEER

duly 1, 1992

PLANS APPROVAL DATE

4 3 @12 bookfoce

#4 1 @18 front tace
4.6 18,str,
both foces
Siope“of fill
or channel
—3-*39/]

>j4ﬂ 18, str. bockface

74 @18 front foce, bend
< 26" info woll or apron.

——Cut-off wol/

TYPICAL FOR MAXIMUM ‘H">10'

TYPICAL FOR MAXIMUM H"< 10

v exp jt fitler

h pipe

END _ELEVATION

to match filler transition, 2"cl.
4rq-Wil4xWi4 welded wire

*a018

#f of upstreom end, fillet /s not shown

& 4, 207 ¢l 1y, fobric
| | . Const. j# 7]
Extend wall spacers 2¥
N into-headwoll or endwall.
4
T WITHOUT STIFFENING BEAM pron SECTION F-F SECTION A-A
. u" e e
' 4 ‘403 0 12— 4 ’
! - e & B Pipe woll
/ 4 2 Morch back foce of N ! N March back face of e’eg
See taple below NE worped wingwoll or 9 min. warped wingwoll o 3
Stiffening beam For tranaverse reint g e Vo, i 9 min Extend wall spocers 2t _Jror
in warped wingwol) A 1€ o, Pt into heaawall or endwoll. -
ba:;ambggeazg/;g e of see Table below. x ‘VI Kl & “ezent 12-0 | Rorote if pecessary.
r Extend and hook into Slope varies x| " s (Near spring-iine, eliminare /are Const. jt.
cut-off wall ond heodwarl oo i 3§ N extension and h;oh’:‘;l;g' i e ) Worped wingwal/
or endwoll. 1% dio. ¢l o ; N : Fitlet, both sides of p
g & 8 g
N i B |5 P e w SECTION B-8
*4 spocers 812 N ) T
AN

‘als

9980 NVid

Toe of siope
ALTERNATIVE WARPED WINGWALL

Use where additional protection lo toe of
embonkment (s required. If at upstream end,
fillet is not shown.

PR "
4x 5-0" dowels @ 12"crrs. -1
P “E
Y4 018 — ,
14" for mox "H"< 10
20" for max. H"> 10"

SECTION C-C

Where obrasion is anticipored, increase apron
thickness to 7" min. to provide 2" min.reinforcement coverage.

Y2 exp jt ////er,
wher ‘H‘qu >/

0",
L

*q06 P oD

WARPED WINGWALLS
WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING
Element " Gortess| 10" | w2 | | ' | e | 200 [Brst] e 6| 18" | 20" | 25" | 30" | 35" |40 or more
et Front foce reinf. ("4 @ 12 |"4@7 *587 [*505 6066 7@ 7 [’76 6 || 6' |Mo beam. Ploce 26 in each
Reor face reinf |*4 @12 |"40 1248124 0 1248 12|26 2[4 € 12 || & |toce along top of]
3404 |fLo0l foce reinf "4 @ /2 P40/2740/2|"9 p21"26 /046 8 Fae 6 || 10 lwalt a
Rear face reinf_|*4 @12 |*4012"4812|"4@10["4 87 P20 6 ['56 8 |[12° -5
g |00t foce ceinf ["4 @12 Pae 2P0 iz 612|" 6/2F4@ 2" 6 2] 14
Rear face reinf, "4 @ 8 P4P 8 P46 5 %5 06 667 [F6@ 6 76 6 || 16
D" ot Cur-off Wall &" &" 6" | 72" | 8" | o | u" |18
D" ot Headwatl 7 Endwall 6" 6" 6" 8 lowt | u” | i~1" {20
Nores = Wal/s designed for 2' surcharge ; earth load = 120%cu 1. ; equivalent fluid pressure = 36% cu. f1.

y ‘D" af worped walt um/orm/y from that ot cut-off wg/l fo that at headwgl! or endwall, for mox. HO>27,
D:menszons W H

"N Elev'a”, “Angle of flare", and end

Stope “ (as apply ) are shown on the plans .

- Nore: Elements
ro cur-off
straight

0

walls are
e |

/el

Oim. is 1-0" where HS 10°

[0

i

W

PLAN

Toe of siope-

T!I!I

Joe of siope —f___

DETAIL E o7’ 20" where M > 10"

STATE OF CALIFORINA
DEPARTMENT OF TRANSPORTION

PIPE CULVERT
HEADWALLS, ENDWALLS
AND WARPED WINGWALLS

NO SCALE
[D8eB

Return to Table of

Contents
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*46) 012,100 5

3%, sfr\n

oisT| county | RouTe | ofOPTRMIES [SHEET] JOTAL
REGISTERED CIVIL ENGIEER
July 1, 1992
PLANS APPROVAL DATE

Heodwall or endwall

- <’4 @215 N
2%, 2 =
s, @ % 4 | @12 booktace
P ¢4 | 88 tront foce
Elev. o 2% @127 018,507,
2"enp. J Filler both faces
Y& exp.jt. tirer Elev.'a" 'Siope*of fill
o \/- I=Y )2 or channel
L 3. #
. Q‘/'\J 9 doweled 5-%9/1
o q- Fg— 634, into footir
fiL a6 in top of arch 3_@[\
‘t g eulvert footing.— | 1
Fia\ : L.
5 f 9 x
E E Const. 1 6" f § 3% — & ’7-—:4: 8, :; ooc:/ace
R * ] 3 4 "] © /8 front face, bend
N H % & 18 mox. Extend culvert imert siob &1 constpr S ] b = —+ !"‘E 216" it wrll or apron.
e . spacers 20" into apron. “4&/8/»0:, K 4 RS e ( /ﬁ\ |
TYPICAL FOR MAXIMUM “H"> 10’ TYPICAL FOR MAXIMUM ‘"< 10 M %‘ \ P < S~H—Cut-off wall
+0" cur-off wall . 2-%4 if alternative bottom is used.
PART_LONGITUDINAL SECTION 1°0" cut-of f wall Alternative bottom of cut-off woll.
TYPICAL FOR MAXIMUM "H"> 10 TYPICAL _FOR MAXIMUM 'H"< 10
" ¥
END ELEVATION 3
Yelexp yt fier ] ‘_’:
——%I $
FFENI) Ay
WlTHOU?; .fr/ ENING BEAM ¢t 012" |+ o .U
’ #7612 *q —t J9"
) P ”n + P . 20| # T 37 o
4 B]: sglmo/ v n.\ ; #_I- r
ee faoie below - 4o/ o i ! Const. jt 8N >
e < e R
Stiflening beam mfs;f/;oegswrse reint 9 38 § ment l 7o' ! l ~Extend wall spacers 4
7 po 2" mumber ond size of i warped wingwall, Y .;r 3/5 55 T 2'* foto headwall or endwall.
rs see Table W Y s/ 1 H
w Z AN Exreng ond ook o : Siope vories  X| |7 &g / i SECTION A-A
cut off wall and headwoll o 3 AN i e o
Level/—_ or endwoll o dio. 1 dig.cf. g8 T2 eteme,, S ! J 4
" i 243 i S ! N
Elev.'s"—I / <+ 7 min, [ min. e K $ N hé\ % i N ! P
[ngle l‘— o S/ i ! » o
3 of lore” #4 spacers & 12 N[ W R é Iy T #e ] et ! - L —Cutvert wor
L] 1 l I L= #4x 50" dowels @ 12°ctrs. . e et Y T ¥ i _?
MU & #g :——[ éé Crmeny / / =\ 1,50,,
e of sbpe #4818 — b s 1o /% Y/ ' \CB Const. jt
14" for mox § y : Extend wall spacers 2% -
ALTERNATIVE WARPED WINGWA LL SECTION C-C 20" for max."H" > 10° @' \; / Note. Elements paralie! nto headwall or endwoll, Worped wingwoll
Use where additional protection to loe of X : ;_‘;’_gl‘gh?’/{”:a/ s are L \ \ rofate if necessary : .
embankment is required. Where abmslan is a/mr:/pa/ed increase apron AT~ TUee~g [ f STl me
thickness to 7" min. to provide 2" min. reinforcement coveroge. r ’ro" N \ \J SECTION B-8
3 N -
WARPED WINGWALLS § W
WALL DIMENSIONS AND REINFORCING STIFFENING BEAM DIMENSIONS AND REINFORCING g\_ §' Toe of siope
“;;’,f,”’g;’” H Gortess| 10 | 2 | s’ | 6" | 18 | 200 [HE| 2| 1 [ 16’ [ 18| 20| 25 | 30 3§ & PLAN
Yooy |ront foce reinf (Rt e 12 %o 7 %56 718565 %566 %707 %70 6 | 6 |Nobeam Ploce 278 ip each &K
7 |Rear foce reint |*a 0 12 [*a012 "2 12 [P0 012 [P 012 %2 0 12 /% 0 12 [ & |1ace atong 1op of N Toe of siope
g |fFTON! foce ceind. ¥4 @12 P40 12[% 6 1274 612 \*46 104 @ 8 (R4 0 6 || 10 |wall
Rear _foce reinf |#4 812 " 02" e 12 @/10/Mbp7 #ae6M508 |12
11ges |fTON! foce reinf [#4 @12 e 2R @ 2% 8124 P 2R 0128 2| 147
v Reor face reinf [#4 @ 8 #@ 8" 05 #5866 8 7 #6086 7706 | /6° STATE OF CALIFORNIA
D" at Cur-off Wall 6" 6" | 6" | 7] & |o" | u |15 DEPARTMENT OF TRANSPORTATION
D" ot Heodwall /Endwall | 67 6" 6" 8" o | " | " J20 ARCH CULVERT
Notes : Wolls a?smned for 2° surcharge ; earth joad = 120%cu. ft ; equivalent fluid pressure = 36 % cu. ft.
Vary "0%of warpeg wail umfarm/y fram that at cut- oﬂ wa// ‘o that at heodwoll or endwall, for mox. H> 2. H E A D W A L L S y E N D W A L L S
Dimensions U,"W, H, M N", Elev.'a", Angle of flare*, and end "Stope” (os apply ) are Shown on the plons. AND w A R PE D WIN GWA LL s
NO SCALE I D86C
Return to Table of Contents
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Spot welded and made water tight with asphaitic plastic cement.
Bulkheod ond Taper 1o be corrugated P Tapered

metal. R

el Corrugated Metal
Inlet Tail Pi

Standard Elbow

=)= 60°
" O
o ([ UI g 5 172" Carriage or ii
) opered et DA —I;r I-—J Standard Coupler Machine bolts
2]l . . -l NTRANCE TAPER-T
: PLAN = END VIEW NOTE: Topered inlet of same construction and

Bulkhead and Taper of same thickness as Tail Pipe with 0.079" Max. dimensions as T

Tail Pipe of same thickness as Downdrain Fipa_,
ENTRANCE TAPER-TYPE |
ALTERNATIVE A

~Alternative Aor B.

See Plate
Delail
Taper joints may be welded or riveted.
as

or
Spot welded and made watertight with asphaltic plastic cement. fobulated below for Type| Alternatives AandB

?.;,2.7‘3,'2?,2“ smeai metal bulkhead with DIA. A" _ C" D _ E” ﬁ G'

0.079" thick smooth metal taper with 16" 1254115 4§4 516 2

Morunq beads. |§n 25'/2" 19" 3§,4u 5" |6 >

o< (V] [ oo 18] WS EA A G S

e “[~—Tapered knist 24"134"1 27" 5" | 7" 16" | 2'

Lgelz apere: . J 34|| 4Gn 35u 6" 9" 4I 41
PLAN

ENTRANCE TAPER-TYPE
ALTERNATIVE ABB

Tail Pipe of same thickness as Downdrain Pipe.
ENTRANCE TAPER-TYPE |

ALTERNATIVE B ¢ e ™

CMP. Dimensions as tabulated below

| 112" Pipe Slake 6’ long

=
~——
Flatten or
ions | B
except fall pipeyength will be 2 feet. S?ﬂla'“PI,J

ALTERNATIVE A

POST MILES SHEET] TAl
oist] C““‘"ﬂl [ Al Sl o P

TERED CIVIL ENGINE

See Plate

o
“Detail ~~["salo}
oy

200}

Jul
lo PLANS APPROVAL DATE

Cullar of 2" Pipe

172" Carriage or
Machine bolts

Flatten or Point —
Pipe Stakes

12
€' lont
ALTERNATIVE B
ANCHOR ASSEMBLY

Note: Cable and cable clamps fo be used

when required by the Special
Provisions.

2" 2"

[e To"Tis*Tie"Ter" T27*] Bulkhead "
[0 [z 15 16724 Dia A
Siip joit 1o b same thick Oakum,asphalt soaked burlap o (Omit Anchor Assembly)
usp d'°‘ iy sa ickness or Jute packing Overlap
owndrain pipe. Install to permit 12 movement &" Min:
VN Taper not corrugated ~{ 12"Max. S Material to be ¥4" plate galvonized ofter fabrication
AT M [N i -]
L Ooundrain T & PLATE DETAIL
8"|0'[is"[8"] Band Coupler Downdrain - —_—
12°]15' [20°[12" Pipe Stake Surfoce Installation 05" ° .
525 247 15" =7 8§ DIAMIN
GESESI SECTION A-A (TYPE [} b Ex[('egld dike halse !t‘o pn;;rkida DL
el el et NOTE: (1) Cable, slip joint or anchor assembly fo be placed when specified. suitable suppor! where dike 8"[15"
24" 40| 36" 18 2} Siip Joint o be omitted when completely butied. extends beyond hinge point. 220"
(3) Slipjoint for Type | entrance taper shown. Type 2 similar. 0.20'AC 15" 30
Paved Gutler Fiare SECTION B-B ;84.. i:.
Edge of Hingé Point:
Shlgdr. g
""" o §1 Top of Dike 7Coupler?|30°
ke 3 -
Top of Fill Direction of~| L inlet FL =Shidr. Elev.-D
Slope ﬂgw ak:ng L’B—! % o,
L . edge o &
Extend dike base to provid )
loa mlmée :‘J;Pm: ﬁ"“’z ?,}Fl: shoulder, {3 Direction of Travel PLAN
exlends beyond hinge peinl.
TYPE A DKE TYPE 2
MOUNTABLE DIKE _————

ENTRANCE TAPER AND PIPE DOWNDRAIN

{For use on full freeway sections only,
with grades of 2% or grealer)

OVERSIDE DRAINS

Pipe Slak
9

12" Annular Coupling Bond

Helical Coupling Band
Caoble Clamp

Two Piece Integral

Flange Die Formed Band for
Helical Corrugated

Steel Pipe

NOTES
I. All Pipe Slokes and Hardware
;:) be galvanized alter fabrica-
jon..

[

Elther Alternalive A or Alfer-
natlve B Anchor Assemblles and
Plpe Stakes may be used af
Coniractor's oplion for C.S.P. or
C.AP.. Alternative A Anchor
Assembly only o be ?laced in
annulor corrugation.. Alternalive A
Anchor Assembly may be placed
on annular coupling band il securely
fastened on downsiream side of

joint. Alternative B Anchor Ass- ("]
embly fo be fastensd fo pip -
sections and not to a band coupler
used to Join sections. U
.
o
-
>
4
k)
25
i O
213", A D 3
om % >
Y 1
0.20'AC

SECTION C-C

Extend dike base o provide
suitable support where dike
extends beyond hinge point.

o

—=

Direction of

flowalong  Iniet FL.=Shidr. Elev.-0/ LwC
edge of
shguldcr. {1 Direction of Travel

MOUNTABLE DIKE

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

NO SCALE

[D87A

Return to Table of Contents



I8

21

LY
-1 (Flattened corrugations)
Bl

0409 thick Galv taper

Collar of 2" plpe

i
-0 Drii ond tap for r n

Y2 x 12" bolt
Flume-

4-0"

0.109* thick

Weid Galv butkhead

W Flume
%2 Fiange downdrain
section

Weid

L 3o x 2 XYy

TI74 2" Dla hole
"'l 1A
ié - Il

2" plpe stake & long
each side of fiume
Flatten or point

PIPE STAKE ANCHOR DETAIL

% x% Go1v bolt-

In
cloﬂod hOlOS
(Y

TAPERED INLET

Tapered Inlet
2y

2d or Flatter fiil siope
Y

Downdraln flumo-corruoafed
metal, 10’ section:

Omit anchor assembly
where fil height < 5

Slotted holes for
% 'x ¥ Galv bolt

. . SECTION A-A

Y 2 -

2 ! 3 o Fi
 J—4 © :§ w anee |
- 18 opered Inlet
§2 c § ® 0 / -

gg Z .E gy Y

zee v Tapered Intet Weld B3 % 3

“""\ N / Anchor. ~

— 4
— AB\) 1l If
T / -2 Pipe stokes—) TTUETY 0,09 thick
A~ -2 <+ 10’ Fiume_section ! A Galv bulkhead
Ly S— .,55 Anchor assembly
Note A: In sog location, use 10’ length of V SECTION B-B

paved gutter flare on both sldes
of Inle+

PLAN
TAPERED INLET AND FLUME DOWNDRAIN

10° Min

Ly

n

& [oree] =

usr] COUNTY

roure_] 4&]@'&1

Min Galv
e Orill and ta fe- 25" Min -
p for
Y2* bolt l o —l
T

%\‘EI{D v EW Y

Juty |, 1992
PLANS AFPROVAL DATE

"
: SECTION C-C

Wy __I - t_p/z" See Note |

ALTERNATIVE CLIP
BRACKET DETAIL

NOTE
I. Cross sectlon of siope ditch may be
semicircular, vee or tropezoldal

Shoulder
=nodder .

SECTION E-E

0.20" AC

SECTION D-D

10’ MIn
@- Flow
———
&

5

SECTION 6-6_
5 °

L £ =k £ E £

1 ® 3 a 2

E] S £ - a

2 5 g 0.42' 32 ° 3

@ g & NV s8 o8| £

‘.’,g - = N A a®n I

g9 1 \ “n

o wvn / w

)
) c
Y 7R T ¥2’RO‘
EE §° —Top of dlke
SE
PLAN PLAN
TYPE A DIKE MOUNTABLE DIKE

ASPHALT CONCRETE OVERSIDE DRAINS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

OVERSIDE DRAINS
NO SCALE

»

-4

o

-

r

>

Top of mke) <
/,

& < g

-

-
SECTION F-F

|D87B

Return to Table of Contents
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ZY,

TERED CIVL E!

oes7| county | RuuTE

July 1, 1992
PLANS APPROVAL DATE

0064 Min. thickness

0.079 commerclal Cover Cover

2 Galy bolt and nut
quallty metai

with flat and lockwashers.

o Structure backfil
¥ Dia hole —i Bond coupler i Grading plane Original ground
”—L — Bard coupler '\ /
Y = Diameter Y i 2y _
riser less /4 G ﬁ N o =t i
LL o oce o\ " % — °r
% Inside plpe I , 500’ Max _] e % o e, I
r v "l Tee ° e o o %, - 0.5' Minlmum e 2. . °
) ° o ° ° e ® overlay — o LI ©
3 - ° ®
5 o o o o N° e ST e e 3
> o° < ° .} Permeable ° . ° 5
WELDED METAL COVER TERMINAL RISER VERTICAL RISER - 7 oL | matera —7| -1 »
Metal pipe risers and perforated metal pipe ° o ° | — Fliter e © -|
underdraln shown. Use type of plpe specified. - P— g: fabric — ° o o S = U
8] |oezec yoooea] B :
S| o @ o o o S '
v
Dia + I Dia + 1 r
>
INSIDE SUBGRADE AREA OUTSIDE SUBGRADE AREA 2
qu~ U
Sux (-]
EXCAVATION AND BACKFILL °
Cover s a :%
1
45° Wye — Fliter fabric
./2
Band coupler Band coupler |~ 8|-— Permeable matertal
5
2
90° Tee or elbow

45° RISER

UNDERDRAIN RISERS

UNDERDRAIN _LOCATION AND
RISERS ANGLED TO CUT SLOPE

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

UNDERDRAINS
NO SCALE

| D87C

Return to Table of Contents
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DIST| COUNTY ROUTE roErgf_TPﬂKIJ..ECY -ﬁ'lgig
TABLE OF MINIMUM COVER AND STRUTTING REQUIREMENTS FOR CONSTRUCT LOADS
TYPE 18-50k AXLE §0-75k AXLE 75-U0Kk AXLE 10-150k AXLE
REGISTERED CIVIL ENGINEER
MAXIMUM SPAN CELLS MIN STRUTS STRUT SIZE STRUTS STRUT SIZE STRUTS STRUT SIZE STRUTS STRUT SIZE f
DESIGN FiLL COVER | REQUIRED | AND SPACING | REQUIRED | AND SPACING | REQUIRED | AND SPACING REQUIRED | AND SPACING July [, 1992
PLANS APPROVAL DATE
| | . , Single and 5
10’ and 20 4 1o 8 Muitiple
Struts 6xb trut Struts 6xB Width of
80X o0* 10 1o 14| SO0 Ond | g w3 Points| g 3e | 173 points] STEE® 13 points| g rnen haul road
CULVERTS Muitiple ) Slis_6x8 slis 6x8 Sils 6x8
| | single and RCB Cuivert @ 1 Min_cover
20° 10710 41 "\ itiple 5 \ . T .
1 1
TABLE OF MINIMUM COVER FOR CONSTRUCTION LOADS ] !
1 i
TYPE DIA OR SPAN 18-50K AXLE 50-75K AXLE 75-00K AXLE H0-150K AXLE Length to be strutted
"Dlo ™ 2 3 3 3
12 to 3 MINIMUM LENGTH OF STRUTTING
Pipes oI DI DI Dla
Dia o a a 9 g
REINFORCED . - -— or ¥ —z or ¥ — or 3 — or ¥
CONCRETE 42" 1o 108’ .75 L75 .75 175
CULVERTS
Spans Span . Span . Spon & Span . Continuous
to 1 25 o4 25 O f P 25 o4 St
Arches <— Mid-height P
Spons Span , Span g Span , Span ,
5 t0 22' 55 o ® w e 35 o6 w ¢ -
Dia Dia or &' Dla or 4 Dlo or 4 Dia or & 6x8 Posf—-j’ \ N Wedges _U
to 120" LT5 175 175 175
Plpes RCB STRUTTING DETAILS o
Dia Dia , Dig_ , Dla_ , Dia , r~
over 120 3 oS 3o & 3 € - o 6 >
METAL - =z
CULVERTS Pipe Arches SA“n Span o & Soon . Span o & Spon GENERAL NOTES
pans 3 3 3 3 Length of strutting to be determined by the Engineer, but shail not
be less thon as shown In the sketch above. (=]
Structural Plcte P4
Pipe, Arches and Al Span , Spon , Span Span , t+
Venicuiar Spans 3 oS R 3 3 o8 Aasumed ﬂl;:kp:xl:rnS;O‘xl.S' @
Undercrossings 5k axle  3.0'x2.0'
Dia Dio . Dio . Dig , Do , WOk oxle  3.0'x2.5‘
Plastic Pipe 2" to 48" 75 o4 s o 4 5 or 4 s o 4 150k oxle  3.0'x3.0°
impact = 104
Note: Minimum cover shall be the greater vaiue of aiternatives shown. The diameter and spons shown in the table to caiculate
the minimum cover (Exampie: % Yare the diameter or span of the facllity expressed In number of feet. Slis to be glue-laminated or sofid timber.
For strutting requirements of Structural Steel Plate Vehicular
Levei Undercrossing, Structural Steel Plate Arches and Structural Steel
\ \ Plate Pipes during constructlon, see Standard Plans D8BA.
———See Table for
Min cover 5,9 Note 'A'
Al STATE OF CALIFORNIA
| 1] | Q @ NOTE "A% DEPARTMENT OF TRANSPORTATION
Span Span Minimum distance equals 3 times the spaon
R INFOR or 3 times the diameter. CONSTRUCTION LOADS
BOX CULVERTS CRET PIP REINFORCED ON CULVERTS
—_ PLASTIC PIPES AND CONCRETE NO SCALE
METAL CULVERTS ARCH CULVERTS ‘——088

Return to Table of Contents
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orsT| county | RoutE | roval eRouEeT

REGISTERED Civ. ENGINEER

July 1, 1992 g
PLANS APPROVAL DATE

TABLE B TABLE A
TIMBER STRUTS FOR TIMBER STRUTS FOR
STRUCTURAL STEEL PLATE STRUCTURAL STEEL PLATE PIPE
VEHCULAR UNDERCROSSING PIPE | STRUT WEIGHT OF FILL
SPAN SSTI’;gT ;"it DIA | SIZE G 75 20 FEET | GREATER THAN 20 FEET
2407 | geyg’* | 5,0°SPACING 3.0 SPACING
13-2" - 15'-6" x4 %6 Thru
252°|10”*x10”*| 8.0" SPACING 4,5 SPACING
55 - 1137 | 4vxa” | 4xg”
over -3" | 6x6" | 6"x8”
Tabular doto In Table B based on
6x2" corrugations, (Structural 6"'x8" Sliis. .
steelplate) See Table A (cont) 6'x6" Tlmber
R Contlnuous s!!i Struts @ B8’ centers

F1g

EE ‘/ Footing /-7/‘

> M A1
9 1 J 3 ZI\ invert Siab—" Pads—=" “i/3 Arc Length »
& Spocing — : ] IYPICAL SECTION =i
~ e Stear STRUCTURAL STEEL PLATE ARCHES g
B SECTION A-A Struts required when span of structural -
& Spocing steel plote arch exceeds IB feet. Pad size
pacing as directed by Engineer. r
SECTION B-B Cont Inuous ;
—_— slil some
slze as strut
o
Staggered o
Wire securely together struts (- -]
Timber struts e 8 centers. >

NOTES

Strut size i. Struts shown are minimum required during construction
%‘:‘;:E:“;:pfﬂse q and ﬁpoclng ' / ‘ and are for earth loads only.
& as shown 2. Backfill shall be brought up uniformly on both sides
Vedges blocks as required in Table A \ of the structure. e
Wire tle Y Wedges 3. For minimum cover over structure for construction
Spon securely : loads, see Standard Plan D88,
TYPICAL SECTION TYPICAL CTION
STRUCTURAL STEEL PLATE STRUCTURAL STEEL PLATE PIPES

VEHICULAR UNDERCROSSING

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

STRUT DETAILS FOR STRUCTURAL
STEEL PLATE PIPES, ARCHES
AND VEHICULAR UNDERCROSSINGS

NO SCALE
|D88A

Return to Table of Contents
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oz . . %’-or 2 Min orst] comty | RouTE | roTar' eMBueeT EEE
‘o g & - & e
! 2—1 ¥ Chamfer r-6 1 ¥u chamfer 16— = ¥4 Chamfer -6 1 4 Ya Chamfer *4‘ re ] Y @j
— 1 — J v
T ¥ 1 I T LT L I r _{ } {;’-:I[T_r ﬁ ]L T—r—r—r _'_T‘T_T—I TERED Civi £
H oy ) ' : Tow o) o }I : - W, p—— } oM, { -+ | -
b4 A\ /| N J © S 0 S N July 1, 1992
L%JE%I:;T =+ i:E%'%::L‘:T—:- —}—-—- j'_',_—_f_—_‘z-':‘:—"l—l‘——; ! — 1 i':‘ = _!_;;__.I._:_JI_I_‘ f_!’- PLANS APPROVAL DATE
ed L | ] |_ for 2mn— l et | L 4 oed L L J
FRONT ATl ! t o FRONT ELEVATION ERONT ELEVATION
SINGLE HEADWALL FRONT ELEVATION SINGLE HEADWALL DOUBLE HEADWALL NOTES
DOUBLE HEADWALL I. No deduction mode In quantities for thickness
of plpe walis.
1 2. Al reinforcing steel *4 bars. All vertical and
D H T Si:g:jc one T [S)g:';I;EConc horizontal tle bors 18" maximum spacing.
R 8 | cv Oomit r 00"42’\9 for plpes 3. Length of wall “W” may be varled to sult
T 787 5-07] 3% [0.60 1 o-0°] 50 | 0.9 ] less than 45" diomater o conditions encounted In the fleld, and straight
B 2 [ 6 70 10.75 & 60 | T CcmP SINGLE DOUBLE line Interpolation maoy be used to calculate
B[ 3-2°| 707 50 | 0.9 _[10-6"] 75 1.57_ ;Tg: H L Staal | Conc L Steel | Conc . %uanffll?flle& for dest "
"] 35" T 102 | w-g"[ 9011 LB CY B TY . Quantities are for design purposes only.
247|387 | &-6"| 15 [ 120 | 12'-6"] 100 | .12 : 20 XI5 [2 11" 67 -6'" | 45 | 0.80 | 10°-0""| 60 | 1.22
2757 [ 9-671 85 [1.39 [W~-0"]" |15 | 2.00 et 24" X187 | 37-277 "-6""| 50 [0.96 [11"-6 ] 70 [ .45 |
307 [ 4-2-T10-0"| 85 |52 | 15"-0"| 126 [2.21 ok (2877207 |3 -4 " 876 | 60 | 1.12 |13 -6"] 80 | I.76 |
337|457 | ¥-07|T00 | .13 | 16~ 130 | 2.42 20 357 X247 | 37877 6 | 85 | 1.47 -6 | 120 | 2.
36| 4'-8" 105 | 1.95 “-0"] 145 65 42 'x29' " 1 4'-1"" 27-8771 o - ‘-0 5 B
o a0 ri%— .09 T %% (497 %3377 | 4" 57~ 167 % N TR 70 N SECTION 1 E &
R T AL o T 3] 57 %38 1A =10~ 170" 1 - 61 210 86
45| 557 [14-67] 150 | 2.60 |20"-0"] 195 | 3.38 i . 64" x43 " | 537 {19°-0""] 1715 | 3. 0" 230 | 4,47 ] DOUBLE HEADWALLS w
487 58" | 15-07] 160 | 2.76 | 2r-0"| 200 | 3.64 | DOUBLE HEADWALLS 71 xAT |5 -7 [21°-0°"| 195 | 3. 0°-0""| 255 | 5.00 -
5 | 5" |16'-0"| 180 [ 3.03 [22-6"] 225 [ 4.02 )
547627 1T-07[190 | 3.3 |23-6"| 240 | 4. STRAIGHT HEADWALLS .
STRAIGHT HEADWA
For corner steel detall see v
Section A-A Omit rounding -
£ s " >
. 8ss than
¥ chomfer. Ll 48’ diameter 5" =
: T
(R o
kY L L 0
i = —rt Corner Stes! LI B I 7S ©
etal) 1
Tye " i e o T W
z“'|___]';':{__|~—7'/z d 2"?__]3' [ SECTION A-A Wz"‘l}. .| P |* 2
20k 207k g A zgvb-
200"
FRONT ELEVATION “‘L’* HEADWALL SECTION “L** HEADWALL SECTION “L*
FR‘E)N:THELEVA‘\\TION HEADWALL
LENGTH OF W UL HEADWALL
o M L 34 7 -10"° & 477 T 1077 I
2 [Steel[ conc |Steel] Conc [Steel | Conc |Steel] Conc |Stesl] Conc
LB cY LB Cy L8 cY LB cy LB cyY
78" |2 6| 50 | 79| 60 | .98 o LENGTH OF W
21 | 3°-0""] 55 91 65 N 30 -4 4 -10"" 6 -4 | 17 -10"" 9 -4
,',' :: e gg ~?‘ ;(5) — §2 ;:‘;: H L/2 Steel] Conc [Steel] Conc [Steel] Conc [Steei] Conc |Steel] Conc
T 5T s 1T 25 oo T 51 o 1773 LB | CY [ LB | Cr [ LB | CY [LB|CY|(B]CY
T v Ta—o T o0 T s ros 1T er s rs 1 (52~ 11° 713" -37" | 60 [ 1.00] 65 1. 75 | 1.38] 90| 1.58[ 100 1. 77
307 | 42" 5 -0°°] 95 |1.55 10 | 1.80] 120 | 2.0 35 | 2,29 4’ x18°°]3°-2"" 13°-9'"] 6011.07] T0 |1.3 B0 {1.53} 95]1,74] 110[1.94
ST Tae i e s T ri 2o T st s 525 o0 15 48 8" 7x20" | 347 14"-3"" | 70 |1.26] B0 [1.47] 90 1.681 100 | 1.90] (15
(367 [ 48" 67-0""[ 110 | 1.88 [ 125 | 2. 151 140 | 2. 41 | 755 | 2.68 | 170 | 2.95 x24 I3 87 183771100 1,51 | 110 [1.74[ 720 [1.97] (40 | 2.20] 55
ST e 3 M50 T2 28 [ T70 [2.56 [ 185 [2-84 13001312 427 %29 [ -T 6 -3 [115 7, 30 [2.06] 140 11155 [2.55] 170 [2.8
e s 12421175 12 76 [ 190 1305 2101334 [49"7x33" 145"~ 17377130 [2. 12| 145 | 2.37] 155 |2.64] 170 2.90] 185]3.15
5 [ 557 77< 80 12.97 1200 | 3.27 | 21 57 4107 i 512.52]160 [2.79] 175 [3.07 1190 13.35} 205 3. 61 STATE OF CALIFORNIA
287 | 5871 T 90 [ 3. 13 216 | 3.44 | 230 | 3. 75 64’ 1x43 |5 -3 " '’ 1185 12,89 . 111215 13.481 235 13.77] 250 | 4. 06| DEPARTMENT OF TRANSPORTATION
S 15 8707 20 1367123513 99 ] 717 xa7 {5 - 1076771200 [3.257215 |3.56] 235 [3.861250 14, 7] 2704.48
lezle e 3513.91 [ 250 [4.24 PIPE HEADWALLS
“L" HEADWALLS L HEADWALLS
CIRCULAR PIPE_CULVERT HEADWALLS CORRUGATED METAL PIPE_ARCH CULVERT HEADWALLS NO SCALE
[D89
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Poq:sv WILES  |SHEET] TOTAL
D'SYi COUNTY i L1 TOTAC PROSET | NG, | SHEETS
RECGISTERED CIVIL ENGINEER

July 1, 1992 B

Design Not " o |
Top of Wall Unit Stressea: t, » 24,000 psi, 1521300 2.0 10 @ 4o 0@z PLANS APPROVALDATE

Maximum Toe Pressure = 1 4 T
e g e angle o e wings may be varied
by the Engineer fo st conditions encountered in the field
Wuns designed for 2' live lood surcharge, | % | sloping

e orcacd ' i sievation st 2" hve toad

Sirchorge, or unlmited 2:1 surcharge. If 1271 slope exceeds

Top of S, use Ty
ype 2 Retoining Woll,
Footiog Wall height may be exceeded by 6" before going 1o the 4
next greater "H". 5'Mon for it
. 3 Fill Stopes.
20 = Siope unlimited for_ slopes
5" bors 4,Blorg 105, flatter than Iz: 1.
o | a— - g Y
Layout Line © L1 ;:Ll” " 'S Mox for ¥ bs«;m or Shoulder T
4 (-0' U1 il Sig -0 ars 3
S 58 2 4 Mong top |2 Cnlimited for $0pes _
e E fiatter thon Ik 1. Verticol ____| Short *b" Bars
TYPICAL LAYOUT EXAMPLE M w418 iy Barter V2 :12
[ || short Vertical,_| ~
Number above “b” 8 “c" bars g [ bers D e Bars : Er
indicates distance from 1op of . #2016
foating to upper end of bars. plls < o 1" pervious backSil T # :
Sar cut-otts moy e Saried | p=io E Ipervous backtl 2 €36
= vl § Short “c” Bars
4'g0rans@ Bratrs, & | hor! -
| 7:6. e bors ' cutside ground 43"’"&?;:3.‘;;2& 2" Exp. Jt Filler PART PLAN A-A
35dio. | Koo 1C.F. pervious backfill
3 % | K terial in ¢ burlop sack
e llE e Yo mrniion | o ] {7 moened
'l'.) w Vl'd" Bors - " ‘ sn R d' Bars
n #6,To1.6
#a,7017 G] el s ] Z | s INLET OUTLET »
w3 " > ! #8 0 RC. PIPE DETAILS -
&,
[ SECTION D-D o
= 3
TYPICA:L SECTIION TYPICA!_ SECTI(I)N May be vored by the Engineer .
H=4 THRU I2 H=13THRU 20 -
REINFORCED CONCRETE WINGWALLS -
DesignH| 4' | &' T e o] w 18] 16 | 17 ] 18 ] 19 ] 20 R :?%9 >
W 3-2 5-2|8-6" | 6-2 8-8 | 9-4" [10-0"110-8" [11-4"12-C" Newene Strip
c [ N i Il e 3-0"[3-4"|3-6"] 4-0"| 4-4°] 4-8" "'F‘ /f—*se 12 4
8 2'-2"] 26" 36" 31107 42" s-8"| 6-0"] 6-4"] 6-8"| 70" 7-4"
F -2 e /C—ust?lz
Botter None /2112 .
S r-0" 7 =72 =8 " [i=a] 1-9" [ (-9 A () O
b" bars None Fsei2[5@ 1 [*5@ 5 2%, 3 @0
¢ bors [Faeza["ae18 502056 14156 105 7 ['eatr 1e8 ['7e6 |'s@is[lopi5fioeiz[Moel i [Moas =TT SECTION E-E ()
4" bars_["4@24[ 418 "52205 @ 14|56 10]'6@ 14 [* 7015 [F8a16 ['Te12 [Bel5[ee15™e 2 [F9e 1! @9 %
Cone, 59,7 0.32] 038] 044049 [ 055 | 061 | 067 073 079 | 102 ] 110 [ .18 126 136 | i | . ; | . i
15 [ 16 | (9 | 25 [ 30 [ 37 | 49 | 62 | 76 | 73 | 90 | 1041 23 [ 141 o Exp. Ju Filler 8 :ID @ Unless otherwise designated
i ;
1 regd, sope protecton detais F
elsewhere in 'h; road }
Sians,or o5 drecied by the | & !
Engil . #5612 O g
ngineer o e L ¢ s =26 12 |11 («: e
— & & 1
12~ \ #6 bors for - 5 sl
EE A - = ARRRES R iR [P A
M L ~ L Ground]Line o 5 ) & ole ™
ks " %enannel |Siope Pt i wlz
Hook boits: H ';3 a Use hook bolfs & 19" 2 spacin 3 = 0" 0
for metol pipe> 7| [ Il 8 < Tite ond length peovided by 2% T w4 a1z —]
N c mmgcslu;;' lz:r m;qcm ipes onty. t } 2’-%‘
const It~ I Gl rs for = Tt s
| i " Reint shownis I S li I 226012 | | RAE RN #4912 —] /-0l
N | o acanion to | i A w2
ot
. ) xR cegulcr wallrein J |1 ‘ P = | T y T — 1
Cutott woll if required and as 2-%6@12- C
Additional 1 i .
sy .;“&E’"é‘n"m.ﬁ“/jL IR e T % ]. TYPE A TYPE B pepacSATE OF CAUFORNA
d he tield, —1 == EPARTMENT OF TRANSPORTATION
1o suit conditions in the fi ?F;-—— END ELEVATION Ot
SECTION F-F TYPE C WALL STRAIGHT WINGWALLS

HEADWALLS, ENDWALLS AND WINGWALLS
TYPES A, B AND C

NO SCALE IW

Return to Table of Contents
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H N T oisT| COUNTY | ROUTE | 30730 phoEET | o, |SeETs,
v /
Pipe Joint B ; %''® Hole I Grind oll exposed corners
! fr—i—f— Collar thickness %8 Hole In bracket Vi Raolon T L9 .
| | by &M TERED CIVIL ENGI
T 1 L 67x!/4” x 0'-6" B washer
Pl ! -1 ° with % hole July 1, 1992
[ 1 =4 Hoop ° PLANS APFROVAL DATE
1 L]
1 Plpe draln
! a0 12" @ \
! < Brockets e 10° ctrs Mox . N
gl fore PI +
1 \ Bend up plpe Vo4 a 4 1/72”x/4” bent plate pe Join ~—
i ! MTn -
H | longltudinal reinforcement N
| 1 ]
1 t e C L__‘ RCP only - ° %0 hole In bracket
o | ™~ Pipe Drain 6" ;. and rall for '%" bolts
[ 1
(| { - 0 v ~ 1'-6""
L m— SECTION A-A T & Lwn
N Yo tﬂ o N = Z-Holes slotted
_Top_ PLAN Riser Coliar _Top v e [ Ve o Yorui"tor V"0
=5 = i
RCP Riser . Precast or I 2-Holes %0 for
Col lar cast-in-place Mo] _f o bolts
Thickness 370" Collar Thickness Risers A
8" Min » Cotiar | 2k il = LADDER
M o 8 ST W PLICE PLAT N
T { ot e I 2'/1;‘)(%; x N
.y s
“4 Haop T T Cut ond bend b e oo Ko PLAN
e ] n up all ptpe = =
Lcee s S =TI T 1 reint 10" Min = /,/_\] ‘EI E — 0 Holos TP »
RCP I o ole: .
weize X only - ] %40 Boit 3;’rcsp Riser -
» o]
See Note 5 | ||/ i Relnforcement and & 2% x0'-2" \ .U
— 6" o o dimensions not shown ¥4“p Steel rungs. galv B washer N N
| © eOﬂr LJ simllor to those or 1”@ steel rungs AN Y
__/3’_0‘,0 e | —_ R for RCP riser (See Note 1) . o
Y2’ Bolts, See Note 5 -/L = 8 Min -
3 each 7 >
{See Note 6) 30°° Min or D/2 .Y ~— Ladder = 2
whichever s greater 0 138 Salv CSP Riser See Note 5
L a4 w1 g RCP Draln se LADDER CONNECTION TO RISER A e
— o5 of each
Angle steps required when RCP Draln Flll with grout LADDER DETAILS = 3 s [w ]
Dia of RCP Drain is 5’ " LADDER DETAILS y 1t 80
or more (See Note 6) WITH 36’ PRECAST RISERS See Notes 2.3 ond 7 K 2 ©
WITH 36’° RCP RISER _Top l o [XY
Top 36'@ CSP same thickness =g >
-_F - as riser 3/8" rivets, spot =
36’ CSP Riger ., i weld or tackweld L 4”x4"x3" x 1'-8” angle
I Q 12 Max ¢-¢ steps required when
3 2 Dio of plpe drain is 5 or
T~ o § more (See Note &)
.
P DI ¢ L 3%y xH WiTH 36’ CSP RISER
o 3 -
& so0 SV {1 ) o A . CORRUGATED STEEL PIPE OR
Betort 4 30 || | @ . D Poors® %" \orES STRUCTURAL PLATE PIPE DRAIN
- s =11 A \ Total 4 —
4
-~ /—\ N Cut CSP to I. Galvinizing: See Standard Specifications or Speclal Provislons.
e °“""I° of RCP 2. Ladder may be constructed In one length at contractors optlon on RCP risers.
See Note 5| jir | \ See Note 5 — of drein 3. On CSP riser, connect ladder spllice plate so Joint con compress 1/2°°,
of - eqid’ Relnforcement and 4. Lodder spllce plate to be connected with 1/2°‘ Dla. bolts with double nuts.
) . qfeﬂ" .0 OF or dimensions not shown 5. Pay Iimit for 36’‘ rlsers to center!ine of cross pipe.
B % g — 3 simllar to those 6. Where angle steps are required, the lowest ongle shall not be more thon
for RCP riser 12 Inches above the flowline of the draln. The distance between ongle steps and
- between the uppermost ongle step and the lowest rung of the ladder shali not exceed
12 Inches. Power driven fasteners, equivalent to the /2 bolts shown, may be used for
Re!nforcement and for fixing the angle steps to the wallof the RCP drain.
ﬂ:ﬁ'}'i.‘—"?ﬂ ?ﬁ;s:m“ . RCP Drafn 7. Install ladder so thaot the highest rung is not more than 12 Inches below the top
for RGP riser A RCP Draln of the riser,
WITH 36" CSP RISER STATE OF CALIFORNIA
WITH 36’ CSP RISER ALTERNATIVE COLLAR DETAIL DEPARTMENT OF TRANSPORTATION
REINFORCED CONCRETE PIPE DRAIN NO SCALE ,———

Return to Table of Contents
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Riser pay limlt

Riser safety coge

Drainoge Inlet
(See Note I}

CSP Riger
12 Min

RS oS

CSP Siip Joint
See Note 3

Watertight weld

CSP Cross Drain

CSP RISER FOR
DRAINAGE INLET

terlal
ed burlop

safety caoge

Drainage Inlet
(See note I

—

;le
-
(3
Y ]
/

\(/ Grout

CSP Riser
12 Min

Packing of sultable material,
_—— 9

oakum or asphalt sooked buriop

I RCP Siip Joint

(See Note 3)

RCP Cross draln

Use epoxy_resin
adhesive ‘(State
Speclfication
8040-2iM-08)

for bonding

slip joint

plpe to

crossdroin

CSP RISER FOR
DRAINAGE INLET

NOTES

I, Structure at top of riser may be any standard drainage inlet or pipe inlet
2. Galvanizing: See Stondard Specifications or Speclal Proviston.
3. Diometer of Slip Joint to be 3" greater than diometer of riser.

DISTl COUNTY | ROUTE | ru

ISTERED CIVIL ENGI

July 1, 1992
PLANS APPROVAL DATE

4" Mox

enters /\Jﬁ\ )

Riser Dlg

»3 Bars throughout with welded Jolnts

PLAN
Lug i
stop =
ELEVATION

RISER SAFETY CAGE DETAIL

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DRAINAGE INLET
RISER CONNECTIONS
NO SCALE

[De3B]
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4-% ** x 12" Anchor bolts
on 52 Y2 bolt circle )

Exlsting headwall 7

/

ExIsting plpe

¥-6”1D

Junction box

PLAN

Clomp debris rack cage
unper forated section of rlssr

Backflil to 5 obovex
FL or os directed
by the Englneer

&
5 4
—
06 5 =
N\ )
R .
T
Typ
f ‘-f_l_T-J_'n-:
Lffa 5
:;:sg\g’l i
Conc /
b friler 1IN
5-4409" 1

ot e
spaced

o
SECTION A-A
CMP RISER

AND JUNCTION BOX

TYPE A

See Detal!l A

10” Slots, at quarter points
around circumference, 32" row
spocing. stagger alternate rows

Connecting ring L3"x 3"x/"
shop riveted, spotweided or
tackwelded to 48 CMP

@ 12" Max C-C

Existing H¥ & pipe
{30” Max)

2"xB8” board properly braoced

2"xB"” board properly braced.

iﬂsﬂng heodwall

/ FT11 with concrete

Existing plpe

PLAN

Backflllto 5 above FL or as
directed by the Engineer

Clamp debrls rack cage to
unperforeted section of riser

See Detall A

10” Slots, at quarter

points around clrcumference,
32" row spocing, stagger
alternate rows

Concrete fitlet:

=3
S
N .
S
> -
&
=
&
"
o
S
i 1
B

Standard 48" CMP

0"
Cut or burn plpe

Grout

Existing H¥ & plpe
(30 Max)

SECTION B-B.
WP RISER_

TYPE B PIPE

msr] COUNTY

ROUTE [rr -

July 1,

Bend out to
form opening

22/3 "

Cut or burn N

2.2/3 "

DETAIL

Il

FRONT VIEW

M = 22 Posts- 6'or 8'lengths use 2“ plpe or L2"x2"x¥s"

(Galvanized steel or aluminum)

DEBRIS RACK CAGE

TERED CWI. E!

PLANS APPROVAL DATE

_J. L. Wright \ 'l'l

1992 ,‘ 33937

»
-
o
.
v
-
>
=
7-Top bars same as posts,
spotweld to end posts both sides o
Spotweld esach post 4 places |
[
(2]

8 of 48" CMP

Spotweld each post 4 places

8" Band coupler

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

RISER WITH DEBRIS
NO SCALE

RACK CAGE

| D93C

Return to Table of Contents



Lug connector for %" Dia
threaded rod or threaded
. Yo" X6 boit rod
/za Dia for I"x 0409” strap
rog or
x 009" Rod holder
sfrqp

TYPE I TYPE T Reinforced
=2 ———— ge
See Note 2
I"x 0409 Min ¥ stub
strap with connector to be
stondord !/z"'x6" helical or annular
bolt os required
L]
CONNECTOR STRAP DETAIL TYPE IIT

ALTERNATIVE CONNECTIONS FOR
PIPE TO METAL FLARED END SECTIONS

N1 Irt H ¥
n'1--}r--1-§'-‘r':~1-—-ri- q
2t Toen e

Toe R shall be securely
attached tc the skirt

See Note 7 See Note 4
3 ELEVATION
h-rﬂ::d;w Min I’ stub plastic -
rod pipe connector Welded
connectlon Finished earth siope as required
m \%\ :
TYPE A IYPE B %I%{\
2 - 247 307 - 36 Limit of payment Skirt
for pipe 6"
ALTERNATIVE CONNECTIONS FOR
Toe plate If required b cial
PIPE TO PLASTIC FLARED END SECTIONS prov?slons or Sgundord yS;eﬁ::elfk:aflons
See Note 4
CRCULAR_PIPES TYPICAL CROSS-SECTION
END DIMENSION-INCHES
PPt lsecron [& [ B [ w [ L [W
THICKNE 1t | Max | 1”s [1Yo] 27
27 % 0:064" | 6 | & 2 | 24 PIPE-ARCHES
15 *| 0.064" [ 1 8 26 | 30 INCHES END DIMENSION-INCHES
= 0.064" | 8 0 3 | 36 | SECTION | A B H L ¥
2 | 0.084” | 9 12 36 | 42 SPAN | RISE |THICKNESS| Tt | Max | Pt |1Va"3| 272
2 0.064" | 10 | 13 a | 48 | 2| 5 [0.064° [ 7 [0 23 | 3%
0.079” | 12 6 £l 60 24 18 0.064" 8 12 28 | 42
® 0079 | M 19 60 | 12 28 0 0.064" 9 14 32 | 48
0.109" 16 22 I [ B4 35 4 0.079” | 10 B 39 0
48 1 0409” |18 | 27 | « 7 90 2 9 (0079 | 12 | 18 46 | 15
54 | 0.109"" | 30 I; 84 102 49 33 0.109" 13 2 9 53 £]
60" | 0.03" [ 33 Iz 7 14 57 38 0,109 [ 26 | 63 30
66" | 0J09" 36 12 T 120 64 43 0.109" [ 30 I 10 102
72" | 0109 0 39 [ T 26 T a7 0.109" [ 33 17 i‘
78 | 0.109" if 42 12 87 | 132 i 52 0.109" [ 36 17 126
84" | 0.09" 45 12 B7 | 138 83 57 0.109" I 33 I 7 138

* Equivalent plastic FES to meet AASHTO M-294 and

ASTM D-1248 Speclficotions
FLARED END SECTIONS FOR
CORRUGATED METAL AND PLASTIC PIPE CULVERTS

NOTES

3

4.
5.

DIST] COUNTY ROUTE

TOTAL PRBELT | N, |SeETs)

July |, 1992
PLANS APPROVAL DATE

Limit of payment
for RCP or alternative plpe
2%4-Wl.2xWi.2

welded wire fabric.
Commerclal quallty

\ Flared
end section

Skirt
Corrugated plpe
“‘ff"’" collar: stub (I’ long) same
Y er;' Sover thickness as FES Toe R If
over 4 Min 8 Min required

FLARED END SECTION
CONNECTION TO RCP

‘alLs

All 3-plece bodies to have 0.109” thick sides and 0./38” thick center
paneis. Width of center panels to be greater than 20% of the
pipe periphery, Multiple panel bodies to hove lap seoms which are
are to be tightly Joined by rivets or bolts.

ReInforced edges to be supplemented with stiffener angles for
the 60" thru 84 round, 77°"x52" ond 83“x57" plpe-arch slzes,

The angles will be 2"'x2“x'/4” for the 80" thru 72 round, 77"x52" and
B3"x57" pipe-arch slzes and 2Y;"'x2',"x'/y" for 78" and B4” round.
The angles to be attached by %" nuts and bolts.

Angle reinforcement shall be placed under the center panel seams
on the 77”x52" and B3"x57" pipe-arch sizes.

Toe piate to be avallable as an accessary when specified.

End of pipe to be finished with annular corrugations to conform
flared end section so that minimal lsckage results from the
connection. Other designs moy be used with approval of the
Engineer.

For 12" thru 24" hefical end section connection, a universal
coupling band attoched to the metal end section by rivets,

bolts or one Inch long shop tack welds spaced at same

intervals as dimples moy be used In place of the 12" stub.

See Stondard Plan D97C.

The types of alternative connections for pipe to metal

flared end sections shaliconform to the following:

CIRCULAR PIPES -
12 thru 24" Type Ior Il
30" thru B4” Type I or I

PIPE-ARCHES -
2r'xi5” thru 57 x38” Type Tor I
64x43” thru 83“x57” Type I

vy6d NV1d

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL AND PLASTIC
FLARED END SECTIONS

NO SCALE
|D94A

Return to Table of Contents



Construct PCC

cutoff wall \

o

et

for plpe

c , 0 A MINMUM _DIMENSIONS
iy PIPE
S . PREl A |8 | c |0 | E [store
| | 4 | 2~ 2-0"] 2-0"
'_l: 18" g 2y o 2-3" | 30"
g I‘J . 207 | 94 | 3" ° |¥TA" 40" g
s £
Limit of poyment —| B 30 [ 0" | 3| 2 |46 |5-0"| &
. 3 |1y | 4 | 8 [5-3016-0"| &
e 2 e[ ey Vs 3
SECTION A-A | z-0"] 5 60" | 70"
- 54 | 237 5% 557 | 1-6"
PRECAST CONCRETE FLARED END SECTION TYPE A
NOTES

Tongue end on Inlet section
Groove end on outlet section

e |

END VIEW

Construct PCC
cutoff wak

soll f
B &1 - -
§ommomm e mmeeoa)
o
PLAN
Tongue 8nd on Inlet section,
Groove end on outlet section
- c - D ‘
r N
g T

”

ry Z

Limit of poymonf—J

for pipe

SECTION B-B

-
§

w3

DIST| COUNTY

moute | yorar

July |,

FA/R

TERED CIVLL El

1992

PLANS APPROVAL DATE

END VIEW

PRECAST CONCRETE FLARED END

. Contractor has the option of using either Type A or B

precast concrete flared end section.

2. C dimenslon varies by manufacturer
and wiil be pald for as concrete plpe.

MINMUM _DIMENSIONS (7))
MEla |8 [c D E [SLOPE =
o T | H e v P
ERES 2+t | 30
| e 2| ®
24 | 9 | 2| o | 367 |4-0"| ¥
2 —1 & )
307 [r-0"| 3 | o [4-5v|5-07] & -
36 | I3 | 3% g |5-2v[e-0"] ¥ >
42" | 19" 3%,, L 5-37 | g'-6" z‘. z
a8 | 2-0"| 44 6-0” | -0
s |23 o 56| 510~ o
©o
SECTION TYPE B s

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CONCRETE FLARED END SECTIONS

NO SCALE

[oeaB
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Mox il

c6

€ Culvert
LR
s . § §._ L’“Symmefrlcul about § c
.|ce2RE ! 2
=19 =0
R ’ S5 REGISTERED CIVA. ENGINEER
, July 1, 1992
In spons 10’ and overt: PLANS APPROVAL DATE.
Splica (G) bars 45 Dia
. Stagger spiices on
In spans 0’ ond over:
Spiice (¢) bars 45 Dia gpposite sides. FOOTING PRESSURE
Stagger splices on o8
opposite sides. Span 6| T 8|90 || 3] e s e | 17| g |19 [20°] 2| 22
See Note A i
Footing 507] 24124125|25]|26|27|28|2.8|3.0/3.0/3.0(3.3.2]3.2|33]|3.4|35
?rassgre
ons Per '| 4. .3 | 4. K .6 | 4.7| 4.8 4, X ¥ 8 el | 5. ¥ . = &
s aral @Bursns Square 40'14.2|1 43|44 | 4546 8(5.0(5.0(5.0|5.|5.2|52]53[54]55
“ g drains
+| o 30+ centers. «5 Spacers o 184 Foot 60'| 6.0(6.2|6.3|65)6.6/6.76.8|6.8]7.0|7.0[70]| 74 |7.2]| 72| 7.3] 74|75
3| ! CF pervicus
T| backfill moterfal 2 Y
In a burlap 4
sack securely NOTES: NOTE A:
tled. DESIGN: If lop splicing Is used, main reinforcement
Tles @ 10" centers shall be placed so that In any 4 adjacent
transversely and 12 centers Bridge Design Specifications (1983 AASHTO Specifications bars, no two bars are spliced at the
Itudinall with revislons by Caltrans).
longl y same (evel. Splice levels shall be seporated
2 EARTH LOADING: o minimum of one foot measured In the
¥ _IES Earth Pressures - 40 LB/CF Vert, 140 LB/CF Horlz circumferential direction.
8305 - MO LB/CF Vert, 42 LB/CF Horlz
w2 af e UNIT_STRESSES: »n
§ 23 Jg[r:\i ruction Fy = 60,000 psi 0.052" galvanized flashing —|
F'c = 3,250 pst 18" wide at expansion (w]
I PECIAI AGE: Joints, Tock to concrete
‘ 2" Cir Dowels @ 6 SPECIAL COVERAGE: to prevent movement .
o 0’ | | Parabola This Stondard Plan Is not to be used for culverts In during back flling.
= r— i ¢ corrosive environment or where there is a severe O
EYTAT v a5 Spacers o 18 abrasive fiow conditlon. A
< h s Expanslon .LQSD; .:; CzT grs: Ity modification f 100 >
" *5 Spacers ¢ 18 * / L.50+1.5E+2.5L, capaclty m: catlon factor = L Ve T r
2 Expansion
J Joint Filler @ Bars o 2 2o AXNUM. OYERFLL: J/‘;'m pansion__| Z
! 60 |
Place footings agalnst AVATION A ACKFILL: }
undisturbed material (w]
TYPICA Tl See Standard Plan A62E
CAL SECTION [N 9
SECTION A-A o
Waterway Footl: Reinf +
Spon | Area |Helgnt | Crown | W, w2 Ry R3 Rq A 8 C D E F G H ! J @ © 9 D%ove?so Steel C°€vc/r? ® Place exponsion Joints In arch rib
SQFT Bars Bars Bars LB/LF L onty ot 30's eenters. None In
6 21 |6-0%"] 6 | 2-0” [ -3 6-0" - {21/ 26" | 6" 6" S | e | 2" | 5" (4-SY| %6 *6 "5 *6 203 0.59 footings ond Invert siab.
7 37 0% g 73 [ -5y -0 2 2% 121 7 21 7 6 oYy 2 3 5% 151" 3 3 "5 »G 222 0.74
8 48 |B-i0%| 6 | 2-6" [ r-17 8-0" 2-6%" | 3-3%" -4 | 8" 60 | T | 20 | 36 | 6% [5-9] 6 * *5 * 248 0.89
9 8l 9._9|‘» 6" 2'-9+ V-8" 9'-0" 21_'01/211 3T /su 3%" 3"00%" 3-9 g 6" 8" ra 4 k73 61_5%.. 6 3 a5 . 267 1.05
0 7] 00 | 6% 307 | Fi0” 10-0" 32 4,_%,. ¥, -3 | a2 10" 6" 0 2" g 8~ Trepe .7 "7 5 7 200 127
I 92 0% | 6% 34 | 20" -0 36 |a-aV| e |4-8%| 41 o 6" 107 3 5 8% |79 a7 T} .5 o7 a3l .46
12 10 2-0% | 7/ 3-8 | 21 120" 310" |4-9%] 4%~ [5-2%| 5-0~ r-0” 6" i 3 5 9% |8-6/2" *7 7 5 7 457 1.70
13 127 W3- | T | 407 [ 2-3 | -6V | 13'-0" a-F [5-2R" a4 [5-1a| 55~ -1 ™ I-g" 3 5" 0% [9-3%"] 7 =7 *% 7 504 2.02
1 148 [W-0%| 8% | 437 | 2-4” [v-1% ] -0 | -0 [4-5%" [5-T] 5% [ 6% | 507 | r-2- T | r-o 3 6 WA” jo-tie"] 1 7 "6 *7 550 2.26
5 69 [E%7 | 97 | 46 | 26" | 137 | B0~ | 5-07 |4-9% ]| 6-0" | 5% |65%"| 637 | r3 [Ta T 3 X A 7] % - 535 2.59
[ 192 [ m-Yer | 9% | 4-i0 | 2-8” [r-10%] 16'-0" [ 160" |51V [6-4% | 6+ 6-10%| &8 | v-ar [ 7 | v-3r ] 3¢ [ T 70 (T S I *7 * =7 66 2.92
i 2 5-2 | -0~ | -0 [ -0~ [ 17-0 | 55" |e-9¥'| 6% T -5 8" -4 4 7 -3 | - “g 8 % B 796 3.38
18 244 3 5'-5 | 31 {2-1Vy | 18'-0" | 18-0" |5°-B% | 7-2, ] 6% [1-9%| 16" | -6~ 8" r-5" 4 8" r-2%" flr-9% | 8 *8 25 *8 839 3.76
9 272 20._3,*« ”%u 5"3'/2" 3.3 2,_2%,, 19-0" | 19°-0 6'-74" 5774 7|/'« 8'-2315" 711 -7 g 6" g 8 I'-3'/4” |3._5y‘u ) [ [ ) 905 49
20 301 2,._31/21. 1-0" 6'-0" 34" 24" | 200" | 20-0 6'-4'/2" 8'-0" 7'/2" -1 | B4~ [y g 6" Iz Cd -4 1a-2" =g g 3 *g 937 456
2 EI s el e e 2r-0" | 2r-0” {6-0% [8-4%"| 1" |9We" | 8-9" | r-9v | 9v [ r-97 | 47 | 97 [r-a¥ |4-0%"| *8 | =g % | *8 383 5.09
22 363 254/ | F1Ve | 61 | 377 | 21 | 2207 [ 2207 | V" |8-9%%" | 8 |9-5%~| a-2 | r-10” g =0 IQ 9 |r5% | 57| *8 8 03 7] 1,020 547
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
NO SCALE IDQ
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DIST| COUNTY | ROUTE TOTAL PROSEET ﬁ SEETS
G LD Pt
HSTERED CviL ENGINEER
July 1, 1992
PLANS APPROVAL DATE
Bolt bar Tenslon strap, 2'/" xB8"
Mo ¥ MIn
Pipe I ] ﬁ;:z{lng Forged steel bar %" Dia
Boits — =
Spot welds
Rivets or Min of two spot
Spot welds welds per connection L v _J
4
Angle STRAP DETAIL TOP VIEW
Joint sealant Band
END VIEW SIDE_VIEW i
- I‘—Vz" r 1 {
%" Square
S ¢ BT,
Carrioge bolt _|
LEFT_SIDE FRONT VIEW b
VIEW
v
BOLT DETAIL BAR DETAIL c
BAR AND STRAP CONNECTOR z
\=
©
NOTES ~
2 , 2 2 L At ferrous metal coupling band connection >
p — [ 5 . f— | F 4 hardware shall be galvanized or electroplated
i- 2 4 i 4 =|| ‘ __l _ﬁ_ F 2'=[1 4 _i_ 4" _; _' __7‘" n accordence with the Standard Specifications.
% x4 Slots —| %" x%" Slots —t— 2. Dimensfons ond thicknesses shown are minimum,
N —_\_£}_____{&,i,.i€9f.__ He JER N ’-@-M 4 @-M ., 3. Spot welds shall develop minimum required
g]: H .L -+ + N = ==l | i ‘*gifvg S::':Ik strength of strap.
) ) i oy . y 4. Flllet welds of equivalent strength b
| | | I ‘ ‘J k% "I b subsﬂ:ufed for supst welds (r; Slve:“:y °
2" Dla resistance 2" Dla reslstance
spot weld at each Band spot weld at each Band
corrugation crest corrugation crest
STATE OF CALIFORNIA
SIDE_VIEW END VIEW SIDE_VIEW END VIEW PEPARTNENT OF TRANSPORTATION
2 X 2" X ¥" ANGLE DIE-FORMED ANGLE CORRUGATED METAL PIPE
Py i
See Iebles on Standord Pione DSTE. DITF Seq tables an Standard Plans OSTE COUPLING DETAILS NO. 1
Aternate anly for, standard ints ANNULAR COUPLING BAND BAR AND
n v
ANGLE CONNECTORS Gownaraing througn 24 Glometer STRAP AND ANGLE CONNECTORS
NO SCALE li
D97A
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23"x Wy x¥s' Hot rolled
angle, 2'/4* long

SIDE_VIEW

5" Diameter bolt

Y

SECTIONAL VIEW

HAT BAND COUPLER

Angle connector shown

.\ Spot welds

ANGLE

BOLT DETAIL

AR
e

HAT BAND

|
=

Flange height
% e

~4l L— 2/ "
SIDE_VIEW
FLANGE DETAILS

Required for Hat band coupler

o e T T - Sl e

%E:.;!.@J:-ﬁ

%,
July 1, 1992
PLANS APPROVAL DATE

. AN ferrous metal coupling band connection
hardware shall be galvanized or electroplated
in occordance with the Standord Specifications,
2. Dimensions and thicknesses shown are minimum.
3. Spot welds shall develop minimum required
strength of strap.
4, Fllet welds of equivalent strength may be
substituted for spot welds or rivets.

NOTES

‘als

9.6d NvVid

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CORRUGATED METAL PIPE

COUPLING DETAILS NO. 2

HAT BAND COUPLER AND
FLANGE DETAILS

NO SCALE D97B
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Joint sealant
when required

steel pipe
Plate. washer under
head of boit and
nut on corrugated Bolts
aluminum pipe Hellcal pipe

Bond

END VIEW

¥Washer under the
nut for corrugated

0.I50“*’ I r-—-I"‘ %
8 —F

PLATE WASHER

TWO PIECE INTEGRAL FLANGE DIE FORMED BAND

8 spaces as required to flt

N
Angle connection ‘ helix angle
Ilo o ° o o {1l —Rivets or
° L N spot welds
| Jo Dimension B ¥
o] lsL— Dimpl
| o ° lo o] pimple AL
Dimension B: 7 min or as required to fit helix angle v;_f
PLAN SECTION THRU DIMPLES
See Detall "A”
Joint sealant
Coupling Band. when required

Angle
connection

SIDE VIEW

DETAIL A"

UNIVERSAL COUPLING BANDS

TOP VIEW

Rivets or
Spot welds

OIST| COUNTY ROUTE

ZD,;

TERED CIviL El

TOL.’PR%-ESCT E Ei&!%

July (, 1992
PLANS APPROVAL DATE

Angle

Joint sealant Bond

when required

Bar and strap
connection Ir

END VIEW SIDE_VIEW
HELICAL BAND

HELICAL COUPLING BANDS “
-y
O

.
8 spaces as required to fit )
hellx angle * _‘ r
Dimple NOTES >
c({]g :_L z z :Eﬂ l. Al ferrous metal coupling band connectlon z

P-4 3 hardware shall be galvanized or electroplated
o ° ° ° 1 [}]; e In accordonce with the Standard specifications. o
J: ° To O——j3—9° 2. Dimensions and thicknesses shown are minimum. ©
1 =

Dimansion B Dimension ¢ 3. Spot welds shall develop minimum required ~j
Dimension B: 7” min or as required to fit hellx angle. strength of strap. O

Dimenslon C: 2 2/3 “ min or as raequired to it hellx angle.
(Double dimple shown for use with 16/ bands)

See Detall "A

PLAN

SIDE VIEW

4. Fllet welds of equivalent strength may be
substituted for spot welds or rivets.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CORRUGATED METAL PIPE
COUPLING DETAILS NO. 3
HELICAL AND UNIVERSAL COUPLERS

NO SCALE D97C
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25"x " x¥%e " Hot rolled
angle, 24" long

SIDE VIEW
ANGLE

SECTION

H-4 HUGGER BAND

- ITWE

2,

ISTERED Civi

July I, 1992
PLANS APPROVAL DATE

NOTES

. All ferrous metal coupling band connection
hardwore shall be galvanized or electroplated
In accordance with the Standard Specifications.

2. Dimensions and thicknesses shown are minimum.

3. Spot welds shall develop minimum required
strength of straop.

4. Flllet welds of equivalent strength may be
substituted for spot welds or rivets.

5. Dimension depends upon whether end condition
Is lips up or lips down.

»

ir}

; 2

bob .

)

r-

SIDE VIEW SIDE VIEW »

SINGLE BAR AND STRAP DOUBLE BAR AND STRAP 4

O

Ty . 05 , N 2 ‘ S

m—‘ , % ‘ o - S

See Note 5 ;— _l ‘|= |
e e ~-
Joint sealant

when required

SECTION SECTION SECTION

H-6 HUGGER BAND H-10 HUGGER BAND

H-12 HUGGER BAND

HUGGER COUPLING BANDS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CORRUGATED METAL PIPE

COUPLING DETAILS NO. 4

HUGGER COUPLING BANDS
NO SCALE

IDQTD
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EAR
..
July 1, 1992
BAR AND STRAP ANGLE PLANS APPROVAL DATE
I (€SP ONLY) RIVETS SPOT WELDS NOTES
PIPE_WALL THICKNESS [BAND THCKNESS|  STRAP aan | BAR YELD DIMENSIONS BOLTS _ |ANGLE TO BAND| ANGLE TO BAND
PIPE PIPE THICKNESS oLTS STRENGTH
CPE | conmuokron | Sme  |w o a [ i W | W N s oA ®si csP cap csP | cap | csp | cap csP . :"q:::;f:ssr':';: ‘::";ﬂ::lsz:'xf::f"
ted in accordonce with the Stondard
rsngff VX 7-10 7 10.052-0.079| 0.048-0.060] 0.052 | 0.060 2% | 2% ‘;};’,c,f,c,,,,,,,,,.
FLANGE 218" 7 }0.052-0.079 0.064 2 - 2. For hellcally corrugated coupling bonds,
2wy 12"'-24" 1°__ 10,052-0.079| 0.060-0.105| 0.064 | 0.060 " |27 the connection angles may be orlented
THROUGH 367 12| 0.052-0.138 | 0,060-0.135] 0.052 | 0.060 2wz x¥g | 27wz P | 3 3 37" paraliel to the pipe axls, provided
uNveRsAL| A" 42-60" | 1z |0.052-0.68] 0.075-0J64 | 0.052 | 0,060 w2 x¥" | 2wz x¥%” | 32" | 3" Sz connecting holes are siotted lengthwise
THROUGH 72 12 [0.052-0468]  0.64 [ 0.052 | 005 0.079 v | W[ 32,000 2rxexYet | 2'xeix¥e | 3%z | 3% 52 sufficiently to allow odjustment for the
78-84" | 6 V4"’ 0.168 0.079 DOUBLE. 0.0T9 " ' 32,000 hellx angle.
Yy | TPROUGH 367 7~ 10.064-0.38 | 0.060-04% | 0.052 [ 0.060 |  0.019 Yo" | W] 32,000 TR | 2wk | 2 | 2% 3/~ 3. Tenslon strap may be connected to band
X/ 42"-12" 12| 0.064-0.168] 0.075-0.64 | 0.052 | 0.05 0.079 '51" g 32,000 2°x2" %" | 2'x2"xHs”_| 3/ | 32" 572" with elther spot welds or fillet welds
R I 0.079 0.03 Vo | %] s, X2 xHe” A 557 Iom
ANNLLAR 48"-90"" 14~ ]0.064-0409 0.052 0.079 /d " 32,01 2":(2")(&: 2" 54" ;rf]:;;evelop minimum required strength of
3 96°"-120" 14 10.079-0.09 | 0.052 | 0.09 %" " 45,01 2x2"x ¥ 3" 4. Use | gage line dimension on attached »n
42"-108" L1 0.060-0.35 0.060 s 34" angle leg for rivets and spot welds. =1
THROUGH 361 12~ | 0.052-0.38 | 0.060-0435 | 0.052 | 0.060 0.079 /2" ;ﬁ 32,000 2"%2" %% " x2 x¥” | 32" | 3 3" 5. Band thickness shall not be less than: (=]
2Ky 42-72" 12~ _|0.052-0.168 | 0.075-0.164 | 0.052 | 0,060 0.079 2" | 32,000 22" x¥ " x2"xYe” | 3% | 3% s ® 3 stondard thicknesses lighter than .
HELICAL 787-84" 12" 0.168 0.079 009 Vo - 45,000 "x2"x¥6 " 2 5/ the thickness of the plpe for
— 48790~ | _u~_[0.064-0.03 0.052 0.079 " | ] 32.000 X2 Y o 5y Corrugated Stesi Pipe. o
¥« 96"-120" | 14~ [0.079-0109 0.052 0.09 Yoo | W] 45,000 2'x2"x ¥ " 2" b 2 standard thicknesses lighter than -
42"'-108" [ 0.060-0.435 0.060 27x2"x % " 3" the thickness of the plpe and in no >
12'°-54"" 4 _]0.052-0.109 0.052 22" x1 Vo x| 27 1V x %6 | Wy 37" case fighter than 0.060-Inch for 4
60"-66" 4 0.09 0.064 2y o <% " |27 X1 Vo xFe | Wz 37" Corrugated Aluminum Pipe.
2%y "fe” 36"-48" a 0.138 0.064 R Nl /RS N 3" 6. Dimenslons, thicknesses and strengths shown
REROLLED END [THROUGH 72" 10%2" §0.052-0.168 0.052 0.07 Vo ’ 32,000 are minimum. o
18"-B4" 105 0.68 0.079 0.109 V2 u 45,000 1. For pipe arches use scme width band as for ©
o 4890~ | 10/, | 0.064-0.09 0.052 6.079 Vo' | %] 32.000 round plpe of equal periphery. ~
HuGGeER |REROLLED END 967-120 | 10!z | 0.079-0.09 0.052 0.109 7 " 45.000 8, Flilet welds of equivalent strenght may be
487-66" | 1/, | 0.064-0.109] 0.064 0.079 V2" ] 32,000 2'/2")("/2“)!%"‘2:/1"!"/z"x%" 7 37" substituted for spot welds or rivets. m
12"-90" 77" |0.064-0.079 0.064 0.079 2" " 32,000 |27 X" x % "2/ x he | Wp” £ 9. Spot welds shall develop minimum required
5xi 48"-90" 7, [0.064-0.438 0.064 0.079 " 32,000 strength of strap.
REROLLED END | 48"-i20" 0.064-0.109 0.064 0.079 )/ " 32,000 10. Pipe with reralied ends having ot ieost two
48-84" 0.138 0.064 0.079 :/" " 32,000 2%""x " annuiar corrugations at each end
90"-120 0.38 0.064 DOUBLE 0.079 | 72" - 32,000 with or without an upturned flange may be
12"-54" 0.052-0.109 0.064 221 /e Y " connected with any of the annulor coupling
60-66" 0.03 0.064 2'/2"""/1""%:'3?1:?"_"%" 2" 37 bands shown for plpe of the same diometer
24wy |THROUGH 42" 234" 138 0.064 2/ Ve e |2/ e x| Vp” £/ and wall thickness and having 2% Vs"
REROLLED END [THROUGH 667] 2%e~ 138 0.064 0.079 %" | % | 32,000 corrugations.
HAT BAND THROUGH 661 2%y 168 0.079 0.07% %" | %" 32,000 . In the case of H-I2 huggertands, two plece
48”-72 2%y |0.064-0.079 0,064 22" X1/2"x P " 2" 372" bands are required for diameters through
3 78"-90" | 274" [0.064-0.079 0.064 ‘F%Z.'L':Zﬂ% W 3" 96" and three plece bands are required for
REROLLED END | 48"-66" | 2%~ | 0409 0.064 22X x ¥ [/ 3 dlometers 102” through 120"
727108 | 2%" 0409 0.079 0.09 V2" 1 % 32,000 | ; 12. Two plece bands are required for pipes
greater than 42 dlameter.
13. The 2'/4” x 2" x 009" thick galvanized die-formed
ongle connector may be used In lleu of the
2" x 2" x ¥" angle connector for standard Jolnts
only on plpes through 72 diometer.
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
CORRUGATED METAL PIPE
COUPLING DETAILS NO. 5
STANDARD JOINT
NO SCALE I——-
D97E|
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BAR AND STRAP

ANGLE

2,

3. Tension strap may be connected to bond

4. Use 14 gage line dimension on ottached

5. Band thickness shall not be less tham

(CSP_ONLY) RIVETS SPOT WELDS
FIPE WAL THICKNESS [BAND mcn(‘n?s‘st STRAP BAR YELD DIMENSIONS BoLTS IANGLE TO BAND| ANGLE TO BAND
COUPLING PIPE PIPE csP CAP csP CAP THICKNESS BOLTS BAR STRENGTH
TYPE | CORRUGATION SIZE woral e prod w | N DA PSi csp CAP CSP | caP | CSP | CAP csp
'5'.?:2‘555 1Ya"% Vo 67-10 7 10.064-0.079]  0.060 | 0.064 | 0.060 2% | 2%
FLANGE | 2237 x o~ 127247 2" 0.060-0.105 0.060 3
UNVERSAL | 2% x Yy |1ROUGH 36"{ 12 ]0.064-0.38 | 0.060-0351 0.064 | 0.060 0.079 Vo | Y|  32.000 |2vxex¥g” |22 X% | 3% |32 3% 3% 575"
2 427-60"_| 16 a" | 0.064-0.168] 0.060-0.164 | 0.064 | 0.060 | DOUBLE 0.079| '%" | %”| 32,000 2"x2"'x 2x2"xa” | Ay | A | 5K _5%
THROUGH 36| 12 | 0.064-0.38| 0.060-0.35| 0.064 [ 0.060 X2 x Mg 2"x2"x%" 3 | 3% | 3% 3% 55"
42"-60" 12__|0.064-0.079 0.064 x2"x %" 3" 3% 5%
2% x vy | 22260 | 2" [0.09-0468 | 0.35-064 | 0.064 | 0.075 x2 x| 2x2 e | 3 | 3 | 5% | 5%
667-12" | 24" 0.64 005 27%2" X y" 5" 55"
66784 | 24~ | 0409-0.68 0.064 2% X B 7
ANNULAR 427-54" 12" 0.060-0.105 0.060 2"x2"x %" 3" 3%
487-60"_| 14" |0.064-0.079 0.064 2"'x2"x %" 3" % B/
48-60" 4 0.109 0.064 2 x2x ¥ " Y/ g%
667-120" | 25 |0.064-0.09 0.064 272" x %" 55" ”
3x 1 427-60" | 14" 0,060-0.,105 0.060 2"x2"x¥e" 3" 5%
42°-60" | 14" 0.35 0.075 2 %2 %y 35" 5%
66"-96" | 25" 0.060-0.35 0.060 R 51/ %"
967-108" | 257 0.35 0.075 PR/l S | %"
[THROUGH 36”| 12" | 0.064-0.38 | 0.060-0.135 | 0.064 | 0.060 %2 xR | 2 %2 x K" | 3z | 32 | 3H_ | 3h" 57"
254" |12 0.060-0.105 0.060 2'%2 % ¥g"" 3% H”
Yy Yy 427-60" | 12 [0.064-0,079) 0,064 2"x2"x379," " 3% 572
2% x Ve 42°-60" | 12| 0J09-0.68 | 0.35-0.64 | 0.064 | 0.075 22X | 2x2 Nl | 3 | 3 | Sh | 5h”
667-84" | 24" | 0.109-0.68 0.064 %2 Xy A g
867-12_ | 24" 0.64 0.105 22y 575" 5%
HELICAL 46-607_| 14" 10.064-0.079] 0.064 %2 xYe" T 3% 57"
487-60" | W~ 0.09 0,064 27x2"x¥g " 3% %"
66-120”_| 25 |0.064-0.09 0.064 272 %% " 55" %"
3% 1" 42°-60" | M” 0.060-0.05 0.060 2" x2" x¥g " %" 5%
a27-60" | 0135 0.075 %2 X fa" 3 B
667-96" | 25" 0.060-0.35 0,060 2 Xy 5%y %"
967-i08" | 25" 0.35 0.0T5 X2 Xl 53" TH”

6. Dimensions, thicknesses and strengths shown

7. For plpe arches use same width band as for

8. Flilet welds of equivalent strength may be

9. Spot welds shall develop minimum required

10. Pipe with rerolled ends having at least two

il In the cose of H-12 huggerbonds, two plece

2. Two plece bands are required for pipes

CORRUGATED METAL PIPE
COUPLING DETAILS NO. 6

o] comrv T nowre |
gsrmn ey zm
s
S

July |, 1992
PLANS APPROVAL DATE

NOTES

i, Al ferrous metal coupling band connection
hardware shall be galvanized or electro-
plated In accordance with the Stondard
Specifications.

For helically corrugated coupling bands,
the connection angles may be orlented
paradllel to the pipe axis, provided
connecting holes are slotted lengthwise
sufficlently to oliow adjustment for the
helix angle.

with elther spot welds or flllet welds
that develop minimum required strength of
straop,

angle leg for rivets and spot welds.

(i} 3 standard thicknesses lighter thon
the thickness of the pipe for
corrugated steel pips.

2 standord thicknesses lighter than
the thickness of the pipe and In no
case fighter than 0.060-inch for
corrugated aluminum pipe.

are minimum,

round plpe of equal periphery.

substltuted for spot welds or rivets.
strength of strap.

234" x /o onnulor corrugations at each end
with or without on upturned flonge may be
connected with any of the annular coupling
bands shown for pipe of the same diameter
and wall thickness and having 2 %" x Yo"
corrugations.

bonds are required for diameters through
96” and three plece bands are required for
diameters 102 through 120",

greater than 42 diometer.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

POSITIVE JOINT
NO SCALE

‘dls

4.6Q NVid

[D97F |
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DIST) COUNTY

ROUTE

POST WLI TOTAL
TOTAL. PROEET | RD. [SerTs|

Z.9),:

ISTERED CiviL EI
July i, (992
POSITIVE JOINTS PLANS APPROVAL DATE
BAR AND STRAP
(CSP ONLY) ANGLE
RIVETS SPOT WELDS
COUPLNG|  PIPE PPE | oo | PFE WAL THOXNESS | BAND THOKNESS | stRap  |aoirs | ga om | BAR YELD DMENSIONS BoLTs ANGLE TO BAND | ANGLE TO_BAND
TYPE | CORRUGATION SIZE csp P s | cap THICKNESS STRENGTH
] kit S | W N ®sh cse cap csp | cap| csp | cap csp
THROUGH 48" | _10/5" 0,09 0.064 0.073 7 - 32,000
R Yy 54" - 66" 107" 0.i03 0.064 DOUBLE 0.079 | V" - 32,000
RERO’ XED/IEND THROUGH 54" |10, ]0.064 - 0.079 0.064 0,079 Vo' - 32,000
LL THROUGH 607 | 10/ 0138 0.079 DOUBLE 0.079 | Vo~ - 32,000
HUGGER 66" - 12 105" 038 6109 DOUBLE 0.079 | Vo~ | T4~ 32,000
THROUGH 72 | 102" 0.168 0.109 OOUBLE 0.109 Vo' ’ 45,000
48~ - B4” 1072 0.103 0.079 OOUBLE 0.079 | 72" " 32,000
3 I 48" - 90" 10/,""_[0.064 - 0.019 0.064 DOUBLE 0.073 | > g 32,000
REROLLED END 3¢+ 103~ 107" 0.079 0.079 DOUBLE 0.079 | Vo™ " 32,000
90" - 120" 107" 0.109 0.109 DOUBLE 008 | ;" ” 45,000
12 - 30" 2%"_|0.064 - 0.079 0.064 2 Vo x 1 o' x%e 1% 3%
HAT BAND| 2%5"x Yo 367 - 48~ 2" 0.064 Z e x 1 xYe /4 EN/ 3 Ve
REROLLED END |20~ - 48" 2%, 0.079 0.079 0.079 % | & 32,000
THROUGH 42" | 2% 0,109 0.079 0.079 Vor 1 % 32,000
»
-]
DOWNDRAIN o
BAR AND STRAP
(CSP ONLY) ANGLE :
RIVETS SPOT WELDS
COUPLING PRE PIPE PIPE WALL THICKNESS BAND THICKNESS STRAP DIMENSIONS BOLTS ANGLE TO BAND | ANGLE TO BAND >
TYPE | CORRUGATION sze  [WORA 5P oF o5 T cir | THCKNESs |BOLTS [ BAR Din >
N ™ ™ | N cse CAP CsP [ CAP [ CSP | caP Csp
TWO PIECE  1%%"x Yy” 6" T 0.064 0,052 3 %" o
INTEGRAL 1Yo % Va 8’ - 10" 7 0.064 0.060 0.064 | 0.060 3R 3% . ©
FLANGE 295% Yo 2 - 24" 12" 0.064 0.060 0.064 | 0.060 3% |3 % ~
ANNULAR | 2% Yo~ | THROUGH 24~ | 12" 0,064 0.060 0.064 | 0.060 27x2"x Y% " 2x2x ¥ 3V 13V 3% | 3 % 3% o
2% o M o - Vo 1V %3 " .
HAT BAND| proot Eo Enp | THROUGH 24 2% |0.064 - 0.079 0.064 2 Voux 1'fe'xYe 1Y 3
2% Vp o "
GER 2" | THROUGH 24~ | 10} 0.064 0.064 ' Yy Yo
HuG REROLLED END & 0.078 Yy %
HELICAL | 273 Yo" | THROUGH 24~ | 12” 0.064 0.060 0.064 | 0.060 2'x2"x %" 232 x%” | 3% 3% 3% | 3 % 3 %

NOTES

—

I

w

All ferrous metal coupling band connection
hardware shall be galvanized or electroploted
in accordance with the Standard Specifications.

For hellcally corrugated coupling bands, the connection

angles may be orlented parallel to the pipe axis,
provided connecting holes are siotted lengthwise
sufficlently to ollow adjustment for the heilx ongle.

Tenslon straps may be connected to band with either

spot welds or filet welds that develop minimum required

strength of straop.

Use 1'/4" gage line dimension on attached angle leg for

rivets and spot welds.

4

Band thickness shall not be less than:
W 3 standard thickness lighter than the thickness
of the plpe for corrugated steel pipe.
(2 standord thickness lighter than the thickness
of the plpe and In no case lighter than 0.060-Inch
for corrugated aluminum pipe.

Dimensions, thickness and strengths shown are minimum.

For pipe arches use same width band as for round plpe

of equal periphery.

Fllet welds of equivalent strength may be
substituted for spot welds or rivets.

Spot welds shall develop minimum required strength of strap.

10. Plpe with rerolled ends having at least two 2% " x Yo~
annular corrugations ot each end with or without an upturned
flange may be connected with any of the annular coupling
bands shown for plpe of the same dlameter ond wall thickness
and having 2%5"x 2" corrugations.

1. In the case of H-12 huggerbands, two plece bands ore required
for dlameters through 96" ond three piece bands are required
for diameters 102" through 120*.

12. Two plece band are required for pipes greater than 42 diameter.

CORRUGATED METAL
PIPE COUPLING

POSITIVE JOINTS AND

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DETAILS NO. 7

DOWNDRAINS

NO SCALE
D97G

Return to Table of Contents
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f A \ ]
Inside of plpe

R T-FLAR

inside of pipe j A

CONCRETE JOINT-FLUSH BELL DESIGN

An epoxy coating may
/ be substituted for the
cement mortar corroslon

protection.

NG
inslde of pipe

CONCRETE JOINT-DOU GASKET DESIGN

Inslde of phm/ '_A_’1 | LL.I )

STEEL JOINT-FLUSH BELL DESIGN

Bell or
groove end

Spigot or |-

tongue —

\ |
Inside of plpe

TONGUE & GROOVE DESIGN

A \ inslde of pipe

SELF-CENTERING TONGUE & GROOVE

DIMENSION | STANDARD | POSITIVE PIPE DIAMETER LIMITS
A Y Min Yo' Min 6" through 12 Dia
A 2" Min ¥ Min | 15" through 33“ Dia
A ¥ Min 1"Min | Greater than 33" Dia

os1] conry | route [ 1o7a emaie

LY,

TERED Civa El

July |, 1992
PLANS APPROVAL DATE

Inside of plpe l ?l
O

T INT-FLA | °
(TYPE R-3) :
>
=
LEGEND g
Cement Mortar -~
A

. Rubber Gasket

Steel

STATE OF CALIFORMA
DEPARTMENT OF TRANSPORTATION

REINFORCED CONCRETE PIPE OR

NON-REINFORCED CONCRETE PIPE
STANDARD AND POSITIVE JOINTS

NO SCALE
|DO7H

Return to Table of Contents



L0t

/Typo 36R Grate

F6 - -’C) '/ Type 36R Graote

D+ 4"
TYPE GMP INLET
See Standord Plons D75 and D778 Mor tar
for additional Iniet detalls
SECTION C-C

|
_Flush to
1 Max

Mortor

Qutiet
pipe

s

TYPE GMP INLET

See Stondord Plans D75 ond D778
for additional inlet detalls

SLOTTED DRAIN CONNECTIONS TO STANDARD INLET STRUCTURES

o ¢ Freeway

D+
24" Win

Median barrier

CSP longitudinal
slotted drain

TYPICAL CROSS SECTION

NOTES

I. Either fleld Joint secled with a pllable mixture of saond,
portiand cement ond emulsifled asphalt (mixture of | part
portiand cement, 3-5 parts sand ond #/2; parts SSI
emuisified asphalt), or continuous weld.

2. “D" equals nominat plpe diometer.
3. Length of elbows and tees Is included In the Iineor

feet of pipe Involved shown on the Drainage List
of the project plans.

12" Min
CSP riser

< 6

2 H

B Concrete T|2
coltar o=

"
N

RCP, ACP or CSP

Cross drain

Pay limit

RISER CONNECTION DETAIL

riser involved

MEASUREMENT OF CORRUGATED STEEL

L{.’l

0,064

(0.019" Square sheet
)

| —~=Tack weld circular
. X

METAL CAP DETAIL

See Note 2

AC Dike

18 xi2” CSP Tee

Slot

12" CSP
Down

drain

isT| county

l
ZU,.

TERED CIviL.

July 1, 1992
PLANS APPROVAL DATE

band to fiat sheet
at 8 equal spaces

AC Dlke

18" Slotted CSP
12" CSP Downdrain

‘alLs

ELEVATION PLAN
SHOULDER INSTALLATION 18" SLOTTED CSP TO 12’ CSP DOWNDRAIN
Stot AC Dike
AC Dike
18 Slotted CSP
18" CSP Downdrain
18" Stotted CSP
18 CSP Downdrain
18x90 CSP Elbow

ELEVATION

SHOULDER INSTALLATION 18" SLOTTED CSP TO 18" CSP DOWNDRAIN

ve6d NVid

PLAN

12" CSP Riser-

AC Dike

ELEVATION-END VIEW

SHOULDER INSTALLATION 18 SLOTTED CSP TO 12 CSP RISER

18x12* CSP Tee

18"'x12"* CSP Tee

18 Slotted CSP
12 CSP Riser

ELEVATION-SIDE VIEW

PIPE ELBOWS AND TEES USED WITH SLOTTED DRAINS

4, Watertight Joints require on alt Slotted CSP connections.

See Note 3

SLOTTED CORRUGATED STEEL
PIPE DRAIN DETAILS

STATE OF CALIFORNA
DEPARTMENT OF TRANSPORTATION

NO SCALE

I D98A

Return to Table of Contents
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SECTIONB-B

314"

s

314"

o

]

L 2"x2"xs/16"
with 9/16"X 78" slot

SIDE VIEW

PARTIAL SECTION A-A

5y

. BAR & STRAP CONNECTOR (SEE STANDARD PLAN D97A)

172" Carriage bolt
with nut

PART PLAN
ANGLE CONNECTOR

CHANNEL COUPLING BAND

Fillgt weld, spot weld,

1/2-13 Exponded
Metg!
(/2" Opening)

Tack Weld To Bearil
Bar At Every Point
Confact;

HEEL GUARD NOTES

(See Nole i)

SECTION F-F 5.

e

TAPERED SPACER.

458" lor 2'f2" Grate
2%" for 6" Grate

f See Note 12

2%" tor 2%
3" tor 6" Geate m

Grate

Contraclor to provide an adequate method of keeping e
ihe A.C. out of pipe, during paving operations. -4
Minimum pipe wall thickness Is 0.064 inch. P
. 24" Dia, Will Not Suppori Normal Highway Wheel
Loads. P b
r
. Use Heel Guard when specified. >
12. Betlom ed?s of cross bar spacer offsel in 4
direction o flow.
Unless otherwise shown on ihe plans or specitied in
the special provisions, cross bar spacers shall be o
either rectangular or fapered at the coniractor's [(-]
option. 0
W

. A.c.\

ost| comtr | moute T 1orGeToRbieer [ i |Sets)

Drain pipe seams may be confinuous helical
lock seam or helical weld seam.

Drain sections shall be assembled with either
of the coupling bands shown,

The cross bar spacer shall be welded to the bearing
bars In such a manner as to develop a minimum
fensile sirenglh of 12,000 Ibs. normal to the
longitudinal axis of the bearing bars.

The maximum varlance from a siraight line belween
the extreme Ior corners of lhe bearing bars shall be
112* in 20 feel.

All coupling band conneclions shall be gulvunized

or coaled In accordance with the Standard
Specifications.

Spot welds shall develop minimum required
strength of strap.

Dimensions shown are minimums.

Pavement surface
/ 14"Max. above bearing bars
4

-~

3" Max. or rivet
w30 e [’ ]
L 2%'x 1%’k ¥g \\2 i) ¢Beoring bar H
k-
. @ |53 L
NN TN NN
0%" H
2 5"M
sl
ELEVATION PART PLAN
.fp MODIFIED HUGGER BAND
1 {— 2-2"x6" Bolls 316" e
‘ ﬁ i 5
m i g
i [~ Place comeclor ol 8
] side of pipe
o Comattor Showr). SECTION E-E
T T SR ST e L
Pavemenl Surface
PE >F
SIDE_VIEW Vi S
— PART PLAN . -
Bearlng Bar
“TB T T Cross Bar Spocer
r&ﬂ‘ e ¢ |1k Fillel Weld
Msecrlnq bar
t I I i L— csp e | L7 [ he” .
i n i ~ RECTANGULAR SPACER
i 1 GRATE SLOT-SECTION
Channel coupling % 33
bond +20.019" 3 s
3= 5 2 Minimum weld fength- | 12", N
b e Weld siza-316" Min. af ]
gz 3|5 each cross bar, ge
g3 e =3
|® % gumoc W
ELEVATION 5 #3 ¥

|

X

20"
or 6
{See Project
Plans)

_RECTANGULAR SPACER

TAPERED SPACER

GRATE SLOT-LONGITUDINAL ELEVATION VIEW

Reformed pipe ends,
see coupler details

this sheet

{Seo Note 13)
20" 212"

Grate slol welded to plpe. See
Grate Slot delails above

SLOTTED CORRUGATED STEEL PIPE

SLOT

Structure Backfill
(Cement Treated)

12"to 24" Dia.
Sloled CSP
(See Nole 10) 7| Ajiernate

1)
[ e trench
L < _

BACKFILL

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TED CORRUGATED STEEL
PIPE DRAIN DETAILS

NO SCALE
[D98B

Return to Table of Contents



€01

e ] A pokrm
PCC 0.70° Min See Note 4
Siope 0.25' Min

w - 2 P/ B A
o :)" e B ;Vcrlable existing AC
+ O kS b s
23 g,

= BN Treated permeable m
-4 218~ o
v w

f fiter fabric

aterial

TN\

Aggreqgote
base ) F/

Fiiter fabric
Tack to slab edge

oisT| coNTY | RouTE | 1050 paEer

- e

REGISTERED Civi ENGINEER

Jduly i, 1992 g e ¢

PLANS APPROVAL DATE

(NEW CONSTRUCTION)

‘]‘_ Traveled Way

—
o ||

Shid

\ Fliter fabric

& Aggregate base

Shid
Ac
Aggregofe
080
Pt
Fiiter : ]
fabrle! ! -

TYPE 4 STRUCTURAL SECTION DRAINAGE

SYSTEM

(NEW CONSTRUCTION)

| Treated permecble materiol
| 3" Plostic pipe edge drain (slotted)

Lq

Center at bottom of treated
permeable material

Troveled Way e Shid
tic plpe edge drain (slotted) I Slops  — Slope  _ T
nter at bottom of treated
permeable material v A AC
TYPE | STRUCTURAL SECTION DRAINAGE SYSTEM Fitter f°""°\ 1 4 loswn
(FOR EXISTING HIGHWAY FACILITY) Aggregate . o T rvor
e Trovaed fey | shid Pese T [ rooteq parmeddle Bose: fobric
Slope Slope _ AC 0.5° Min L .J ’. &__aggregate
- B ORI RS P e 4 0.5" 0.5 Does,
AC — %:c* e e permggﬁg'mnrm < . by ] Treated
P B RS eRr e et ;:‘;“';‘o:":"’ TYPE 5 STRUCTURAL SECTION DRAINAGE SYSTEM ) ::';':ﬁﬂ:'e
AT 1
Le:si ?:%?fc g:lss 1 O‘*\ \ Aggregate base (NEW CONSTRUCTION) 3" Plastic plpe edge drain (siotted)
I‘i"—‘*“{ oI mn_r ot g" P:a;s'ﬂcfp:;o' ':d'::o fdrfa::o(fs‘e%"“, $:2;:;d°;ssl?m;:|gle :mfarlal ‘_1
TYPE 2 STRUCTURAL SECTION DRAINAGE SYSTEM permoatie materia Shig ———-— Trovaled oy —ou sha o
(NEW CONSTRUCTION) Fiiter fabric Sope - Slpe - :
Tack to slab edge v s .5 s .5 [5 -&
with asphaltic emulsion s . PCc :
Filter Z ;hﬁ "\“} “D» A%{A g >
Shldﬂ—-— Traveled Way —js Shid = PR | s
Slope — Siope — fabrie . : TFeof'ép.pormeépie:qusé z
with osphaltic emulsion AAA‘#PCC"E DAt G - x'“,','”." e e - o
’r:’”)tr’_l NG 0 / prasce  |®
Lot tore Fase / Treoteg [ 7 FIter foore TYPE 6 STRUCTURAL SECTION DRAINAGE SYSTEM ' >
" el Pratora (NEW CONSTRUCTION) Tonra o b e o raasog Ted!
I 0.7 Min ‘T 0.5 [— 3” Plastic plpe edge drain (siotted) permeable material
4 Center at bottom of treated TES
TYPE 3 STRUCTURAL SECTION DRAINAGE SYSTEM b y__.|] permeable material NOTES

At the Contractor’s option, on new construction, the vertical Jointiine
(inciuding the filter fobric) between the treoted permeable material and the
shoulder base/subgrode material may be rotated obout Its midpoint to o siope
not fiotter than I:l as shown by the dashed lines.

Ses the project pions and typical cross sectlons for pavement structural
section detalis.

The plan layout for structurol section drainage collector and outiet systems for
new portland cement concrete pavement and new asphalt concrete pavement is
the same as that shown on Standard Plon D998.

For plastic plpe edge drain diameter lorger than 3 Inches, the minimum trench
width shall be equal to the cutside diameter of the plastic pipe plus 4 Inches.

For plostic plpe edge drain diometers larger than 3 inches, all detalls
for 3" plastic pipe edge drafn shall apply.

For pavements thicker than 9 inches, the minimum trench depth is .00 foot.

STATE OF CALIFORNIA
OEPARTMENT OF TRANSPORTATION

STRUCTURAL SECTION
DRAINAGE SYSTEM DETAILS

NO SCALE D99A

Return to Table of Contents
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3 Plastic pipe oisT] county | ROUTE | vorar pRGuer | RO, |SeET

3 Plastic pipe ( ot
edge draln —rir— (unsiotted) 90° Elbow Stip Jt nut 'o/f' S::z::n I |
Isiotted) ——1 Coupling =] g z i’ // ﬂ

-4 PLAN REGISTERED CIviL ENGINEER

July 1, 1992
PLANS APPROVAL DATE

3" Plastic pipe (unsiotted)
90° smooth curve R=30" Min

D
ETW with AC —| 5% or Steeper, NI
L o] 3" Plastic pipe (unslotted NOTES

shouiders
3 \ e EDGE_DRAIN OUTLET
ES with PCC ; A T E 1, See project plans for locatlon ond t
shoulders — 1 3" Plastic plpe Connect to edge drain R=30" Min ND VEN COVER of oaﬂelf ong/or vent Installations. we
! ( see outlet ond vent plan
> ) unslot ted) view or Infermoc:llnﬂ;p Conc splash pad z Irr_vgoggglggpmggb'seloT“L%%r?gssugwﬁlpgr:ngoﬂmlfs of
oM —] ) outlet/vent plan view See Detall A TRe Type Isgt;gchérgll secoggo;\ dralnage system
1 ELEVATION shown” on Stondard Plan .
- N —— 3. The_maximum length of plastic plpe outlet shall
3" Plostic plpe (unslotted) TYP! TLET Ba%50 Font 1Y ToatLr 04, From 56 longitudinal

centeriine of the collector trench to the olp*e

90° smooth curve R=30" Min
outiet, For plpe lengths greater than 50 fee
Outlets.

" Type A ?
3 Plostic plj ype
on gt | Lo o oo oon o e PG Socten L e gy, sove protection aercte
BN ‘@ . ; “P‘ j 5. Back fifl wlﬂ'; aqqraoglfe bosel Irom outslde edge
RS B 1 - S
12 6.5ee S d Plan D93C for Type G
b o \‘/ ug:d :/?tnr?of:orﬂ:nnd Cemenngozgle—etav:rr‘\;&eefrﬂ!
_“PLAN (3 :lwﬂ‘:d)p e Ses Note 4 (7}]
lunslo
DUAL OUTLET AND/OR VENT Connect to edge drain “0% sope with CONCRETE SPLASH PAD -
See Note 2 see outlet and vent plan 8" Min cover for DETAIL A AC backfll for existing [w]
view or Intermediate vents. See Type F paved shouider .
Direction —HT outlet/vent plan view vent for Min cover detall. \
of flow—_| ELEVATION i | | I ac :
Couplng ~ 2umE o~ AT ET ANBZOR VENT 0 T T T TR
ourine TYPE C OUTLET AND/OR VENT 8 >
= ¢—{— 8 Backfll 4—|—’“" 2 =
g g
EL:uI:Z:a AC —] Edge drain outiet pay limit Mortar (existing Iniets only) . /Dralnaoe Iniet wall @ 2" Min—”T
3" Plostic pipe (unslotted) 5% or i 3” Plastic plj [w)
s e g o e Stosper 8
“ Plostlc plpe . £ INTERMEDIATE OUTLET DUAL VENT
3" Plastic. pipe nsiot ted) 3 Plastic Plpe "\ | OR CLEANOUT AND/OR OUTLET @
pasesoil . ) SECTION A-A
T N couping EVATION. QUTLET EXCAVATION AND BACKFILL
g L _.__EL IN PAVED SHOULDERS Vent cover with
PLAN TYPE D OUTLET CONNECTION TO DRAINAGE INLET See Note 5 screen or grare
90 Elb
INTERMEDIATE OUTLET ouit o

solvent

Ses Note 2 Shouider Es
ek AC Dike
Type A Existing or new shoulder section AC ' AP .
ype vmt marker.

Pvmt morker:

He 3" Plostic plpe Ac shd N
{unsiotted) Vorlable
45° smooth curve | — cut
5% or — n slope

0.50° Min cover

)
R=30" Mi > ] X
0% St m
ope — < —e'wn

Steeper

~d

3" Plastic pipe
(unslotted)
See Note 3

5%
Stosper { R — F ’
3" Plgstlc pipe ELEVATION 3” Plostic plpe (unsiotted)

(unslotted Smooth curve R=30" Min

Conc splash pad TYPE F VENT
Connect to edge drain See Detall A

saee outlet and vent plan 1 I
view or Intermediate Oralnage Pipe wa

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

tiet/cleanout plan view ELEVATION
outiet/cleanaut plan vie TYPE A OUTLET ELEVATION EDGE DRAIN OUTLET AND VENT DETAILS
———— TYPE E OUTLET CONNECTION TO DRAINAGE PIPE NO SCALE D99B

Return to Table of Contents
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1
1

r:’_ 3 Plastic plpe

AC shoulder

T
1
1
Treated t11  edge draln ES~
permeale N |||  (siottea 3" Plostlc plpe
material Mo (unsiotted)
1 11 -Coupling L
1% ﬁEC 5
Ly 1 I 3
1
I
: Remove and replace /
AC dike os necessary
ETll/ 3 Plgstic pipe (unslotted)

{ "rreitting R=30" Min
]

Vidae drain outlet pay limit

Coupling 7 1
I

Direction /'(?L,:,/ 3" Plastic pipe

of flow — 11j 1 edge drain

* ExIsting dike

(slotted) -

TYPE | CLEANOUT

PLAN VIEW PLAN VIE SECTION A-A
See Note 2 Plastic plpe piug See Note 2
Ut
See Detail A :"ep:* Dé‘;g;"
4 Type A See Note 4
Type A povement marker X\-Reploce ':r‘/o":'?ker
ETW 7 excavoted ETW Ses DetallA Coupling
materiol
AC Shouider ES AC Dike
\ AC Shouldar\
i e 1 1%.94) }Z_I—L ~
= 8" Min Treated
Treated r] permeable
T mean! o Direction of flow ==& [[—— material
permaable R=30" Min
material 3" Plastic plpe (unsiotted) Treoted _/ \ Coupling
Smocth curve R=30" Min permecble 3 Plastic plpe 3 Plastic plpe
material edge drain Coupling (unslotted) - A)
TYPE 2 CLEANOUT {eiotted “¥ Fitting R:30" Min
TYPE | CLEANOUT ELEVATION TYPE 3 CLEANOUT/TYPE G VENT
ELEVATION PLAN VIEW
See Note 4
Reinforced polypropylene NOTES
rigia threaded plug Remove portlon
of coupling I. See project plans for locotion ond type of cleonout or vent Instailations.
2" MIn -~ ¥, Min 2. The positlon of slotted plastic pipe and limits of treated permeable
&\ Vs AN /&g materlal shown are for the Type | structural sectlon dralnage
7 N system shown on Standard Plan D39A.
2
V:
o, 3. Other types of plugs may be substituted with the Engineer’'s opproval
3" Plastic pif ‘ S Alt te | f odifled
" Plastic plpe Modifled couplirig 66 Alternate | for m b 4, The Type 3 Cleanout and Type G Vent Is for use with Portland
{unsiotted) NG coupling detalls Cement Concrete shouiders, The Type 6 structural sectlon dralnage
¥ system from Stondord Plan D99A Is shown.Use plastic plpe plug
Expansion-Type pressure plug shown Tn Detall A with Type 3 Cleanouts. Use vent cover shown on
Standard Plan D398 with Type G Vents,
ALTERNATIVE 2
Thenrlvoplas'ﬂc rubber
sealing ring STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
ALTERNATIVE | DETAIL A
EDGE DRAIN CLEANOUT AND VENT DETAILS

Treoted
permegble |

materiol

ETW /

Coupling __;

Direction

of flow —

PLASTIC PIPE PLUG
See Note 3

3" plastic pipe edge drain
A / {slotted)

1
)
A AC Shouider N

!
o i
)

I Coupling

3" Plostic pipe
(unsiotted)

3 Plostic plpe (lunsiotted)
Y Fitting R=30" MIn

/—Edoa drain outlet pay fimit

&5

———

3 Plastic pipe edge draln

|
|
} 1 {slotted

_3_T

TYPE 2 CLEANOUT

oisT| county | moute | 17 T

REGISTERED Civi ENGINEER

July 1, 1992 2

PLANS APPROVAL DATE

3” plastic pipe
(unslotted)
smooth curve
R=30" Min

Type A Pvmt marker

PCC Shouder . —s—e—re— Coupling

Treated
permeable base

Treated Dermeoblejm
material *.l }-2" Min

TYPE 3 CLEANOUT/TYPE G VENT

3 plostic pipe
wnslotted)
Y Fltting
R=30"" Min

NO SCALE

‘als

066d NVd

[D99C|
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End of TPB
\

Proflle grade —— | _ 105'Min
—_— " |
AC or PCC Pymt ]

Structure approach

T 1rg
— 0.5 Min-od e ¢ | sleeper slab and
dralnage system

0.5 o] \_Y o
\ T

Filter fabric 2
3" Plgstic plpe edge draln
(siotted)

CROSS DRAIN INTERCEPTOR AT STRUCTURE APPROACH
LONGITUDINAL SECTION

End of
P8
tact Jt
Weakened plone Jt 4] r——o_s'mn /,Con act J
Proflie_grade —»
"s"s'|c~$|s|'h s s s . .5 .5 .5 & AC or PCC Pymt
a4 - a a ey or vm

Bose

3" Plastic plpe edge drain (slotted)
Fiiter fabric

CROSS DRAIN INTERCEPTOR AT END ANCHOR OR PRESSURE RELIEF JOINT

LONGITUDINAL SECTION
See Note 2

End of TPB \

Profile grade — — .

AC or PCC Pvmt l

impermecble Type Base (AB,

ACB, CTB, LCB, etc.)
‘ 5‘\ """""""""""""""""
0.5 O.\\TPM
’ Ay
0.5 -—-12 s pastic Pipe edge drain (siotted)
Min 4

Fliter fabric

TERMINAL CROSS DRAIN INTERCEPTOR
LONGITUDINAL SECTION

B Trench
rof
Ne qrodiz az ¢;/(:ross drain Interceptor trench ot
i 500 Feet +
See Note 3

AC or pec Pymt

0.5
Min
Fliter fabric

INTERMEDIATE CROSS DRAIN INTERCEPTOR
LONGITUDINAL SECTION

ETW or ES \“"“!"‘ Direction of flow

Direction i

of flow \

Edge drain outiet —1—

/ pay Ilimit

1
1
!
1
1
|
1
I 3” Plastic plpe cross
{
1
1
I
|
1
]
'

| ——— i

L4

f
3" Plostic plpe (sloﬂed)/ i \
40 ! 3" Plostic pipe (unslotted)

cross draln Interceptor

outlet or cleanout

i See Note 4
E{l H 3" Plastic pipe
. edge drain (slotted)
CROSS DRAIN INTERCEPTOR OUTLET
CONNECTION DETAILS
PLAN VIEW
T
Eé"—“mrecﬂon of flow
3 Pigstic pipe B
edge droin (slotted) ——fw 't Coupling

ETW or ES —
TPM

3" Plostic plpe (unslotted)
90° smooth curve R=30" Min

_— Coupling

3" Plastic pipe (slofted) ] |
cross droin In?ercepfor\

— 1|

b2
= T~
Direction ] k couping —J\/’
of flow : Edge drain outlet
__—_____-_-__-__-_--'-: pay limi

COMBINED CROSS DRAIN INTERCEPTOR/

EDGE DRAIN OUTLET DETAILS
PLAN VIEW

CROSS DRAIN INTERCEPTOR DETAILS

:73" Plostic pipe (unslotted)
b

ROUTE

ToTa cT -%FYEég S
e’

REGISTERED CiviL ENGINEER

DIST| COUNTY

July 1, 1992
PLANS APPROVAL DATE

‘dls

NOTES

. Cross Draln Interceptors ore for use with

treated permeacble bases.

See Standard Plan A35A for Pavement

End Anchor and Pressure Relief Joint

construction detalls. A typlcal pavement

end anchor Is shown.

. The cross drain Interceptor trench shall
slope to drain. See project plans for location
and skew of cross drains.

. See Standard Plans D99B ond DSSC,
for structural section drainage system outiet
and cleanout details, respectively.

]

w

a66d NvVid

outlet or cleanout
See Note 4

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

NO SCALE

[D99D
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L0}

EEES

AIC
ALT
AMEND

AuTO
Aux
AVB

B&B
8/8
B/B/PL
B/PL
BIT CTD
BP

BPA
BPAE

BY

CARY
CEC
CF
cL
CNC
CONC
CoND
csP
CsT
cv

ELEC
ELEV
ENCL

EST
ESTB
ETW

A

Aggregate Bose

Alr Blown Mortar
Acrylonitrile-Butadiene-Styrene
Asphalt Concrete
Adjocent/AdJustable

Auxhlory Irrigation Controller
Alternative

Amendment

Air Release Yalve

Automatic

Auxillary

Atmospheric Vacuum Breoker

B

Balled ond Burlapped

Braoss/Bronze

Brass/Bronze/Plastic

Brass/Plastic

Bituminous Coated

Booster Pump

Backflow Preventer Assembly

Backflow Preventer Assembly In Enclosure
Ball Valve

C

Combination Alr Release Valve
Controiler Enclosure Cabinet
Cubic Foot/Feet

Chain Link

Control and Neutral Conductors
Concrete

Condult

Corrugated Steel Pipe

Center Strip

Check Volve

D

Diameter
Ductile Iron Pipe

E

Each
Electric/Electrical
Elevation

Enclosure

Edge of Pavement
End Strip
Establishment

£dge of Traveled Way

Frp
FAY
FCY
FERT
FG
FIPT
FIS
FL
M
FT
Fy

GALV
GARY

B
LF

F

Full Ctrcle

Full/Part Circle

Filter Assembly uUnit
Flow Controi Valve
Fertilizer

Flnished Grade

Female Iron Pipe Thread
Fertllizer InJector System
Flow Line

Flow Monitor

foot/Feet

Flush Valve

G

Galion(s)

Galvanized

Garden Valve

Galions Per Hour
Gallons Per Minute
Galvanized Steel Plpe
Gote Valve

H

Half Circle

Hose Bib

Horse Power/Hinge Point
High Pressure Line
Highway

Irrigation Controller
Irrigation Controller(s)

In Controller Enciosure Cabinet

Inside Diameter

irrigation Flitration System
Inchtes)

iron Pipe Size

Iron Plpe Thread

Irrigotion

L

Length
Poundl(s}
Lineor Feet

MAX

MCY
MC
MIN
MIPT
MISC
MTL

NO.
NPT

0/¢

0z

PB
PCC

PL

PLT

PLT ESTB
PM

PR

PRLY

PRV

Psi

PYC

PVNT

ocy

NOTE»

M

Maximum

Metal Beom Guord Railing
Manual Control Valve

Master Irrigation Controlier
Mintmum

Male Iron Plpe Thread
Miscelianeous

Material

N

Nozzie Line
Number
National Pipe Threcd

0

On Center
Outside Dlameter
Ounce

[

Part Circle

Pull Box

Portland Cement Concrete
Polyethylene

Plastic

Plont /Planting

Piont Establishment
Post Mile

Pressure Rated
Pressure Relief Valve
Pressure Reducing Valve
Pounds Per Square Inch
Polyvinyt Chloride
Pavement

Q

Quarter Circle
Ouick Coupling Valve

FOR ADD!THONAL ABBREVIATIONS
SEE STANDARD PLAN A10A.

RCP
RCY
RCVM
RCW
REO
R/W

SCH

SHLD
SOFT
SQYD
SST
STA
STD
W

TAB
s

TRVD

T
TYP

uG

L2

s
WSP

DiST| COUNTY

R REGISTERED LANDSCAPE ARCHITECT

Rodlus July 1, 1992
Reinforced Concrete Pipe PLANS APPROVAL DATE
Remote Control Volve

Remote Control Vaive (Master)
Reclalmed Woter

Required

Right of Way

S

Siip

Schedule

State Furnished
Shoulder

Square Foot/Feet
Square Yardis)
Side Strip
Statlon

Standord
Sldewolk/Sound Wall

*adls

T

Third Circle/ Thread
Tablet(s)

Truck Loading Standpipe
Three Ouarter Circle
Traveled

Two Third Circle

Typlcal

IH NV1d

U

Underground

w

width

with

Water Meter
Wye Stralner
Welded Steel Pipe

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION
ABBREVIATIONS

[H1 ]
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801

EXISTING PROPOSED
X
A
e m
<
|
X
&
O
=
—_—g——
-=-DP —- —oP—
— ——
o ]
P a
i
5 i}
= =]
A A
A A

ITEM DESCRIPTION

WATER METER (WM) (BY OTHERS)

BACKFLOW PREVENTER ASSEMBLY (BPA)

BACKFLOW PREVENTER ASSEMBLY IN
ENCLOSURE (BPAE)

BOOSTER PUMP (BP)

TRUCK LOADING STANDPIPE (TLS)
FERTILIZER INJECTOR SYSTEM (FiS)
MASTER IRRIGATION CONTROLLER {MIC)

AUXILIARY IRRIGATION CONTROLLER (AIC)

IRRIGATION CONTROLLER (C)/
(RRIGATION CONTROLLER (C) (BATTERY)

IRRIGATION CONTROLLER(S) IN CONTROLLER
ENCLOSURE CABINET ((CC)

CONTROL AND NEUTRAL CONDUCTORS (CNC)
SPRINKLER CONTROL CONDUIT

CONDUIT

DUCTILE IRON PIPE (DIP) (SUPPLY LINE) (MAIN)
GALVANIZED STEEL PIPE (GSP) (SUPPLY LINE) (MAIN)
GALVANIZED STEEL PIPE (GSP) (SUPPLY LINE! (LATERAL)
PLASTIC PIPE (PR 200 (SUPPLY LINE) (MAIN)

PLASTIC PIPE (PR 200) (SUPPLY LINE) (LATERAL)
PLASTIC PIPE URRIGATION LINE)

REMOTE CONTROL VALVE (RCV)/
REMOTE CONTROL VALVE (MASTER) (RCYM)

MANUAL CONTROL VALVE (MCV)

VALVE ASSEMBLY UNIT (VAU

WYE STRANER (WS)
FILTER ASSEMBLY UNIT (FAU)
GATE VALVE (GV)

BALL VALVE (BV)

EXISTING PROPOSED
o]
(o]
X
S
=)
> g
(e}
G- 4 O—-—
[@IEEEEN )
DA+
o
o}
/_©
| —3
VALVE CODE
RCV SIZE

IRRIGATION CONTROLLER

CONTROLLER STATION

YALVE IN PARALLEL (F APPLICABLE)
— GPM

* (21/2"-A-20-40,-60

MCV SIZE

VALVE NUMBER

GPM

QUANTITY OF TYPE C, D, OR E SPRINKLERS

# VALVE CODES FOR EXISTING VALVES ARE SHOWN
IN A DASHED ENCLOSURE

OIST| COUNTY ROUTE

TOTAL PROJECT mm

ITEM DESCRIPTION

QUICK COUPLING VALVE (QCV} PLANS APPROVAL DATE

REGISTERED LANDSCAPE ARCHITECT

July 1, 1992

PRESSURE REDUCING VALVE (PRV)
PRESSURE RELIEF VALVE (PRLV)

FLOW CONTROL VALVE (FCV)
COMBINATION AIR RELEASE VALVE (CARV)
CHECK VALVE (CV)

FLUSH VALVE (FV)

NOZZLE LINE INL)

IRRIGATION SYSTEM

IRRIGATION SYSTEM TO BE REMOVED
GATE

SPRINKLER W/SPRINKLER PROTECTOR
QUICK COUPLING YALVE W/SPRINKLER PROTECTOR
CONNECT TO EXISTING SYSTEM

CaP

[—OUANTITY OF TYPE C,D, OR E SPRINKLERS

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION

SYMBOLS

NO SCALE

‘dls

NVid

[HZ ]
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601

thce or face of wall

Plont as close to fence
* / or wall as possible

/)

—Top of root ball
I above Fi

Root bait

SECTION
(FLAT AREA)

/Fonce or foce of wall
Plant os close to fence
* / or wall s possible

Root bail

__SECTION _
(SLOPE AREA)

BASIN TYPE il

Top of basin 3"

above FG
FG Top of root ball
I“ above FG
/—Mulch V

Bottom of basin 3 below FG 24 DIA

SECTION
(FLAT AREA)

Top of basin 4" above
top of root bal

Bottom of basin
4" below top
of root ball

Root ball

SECTION
(SLOPE AREA)

BASIN TYPE I

% Bosin area equivalent to 24" DIA

oisT| countr | ROUTE | 1ot3r PREEET | Hl. |Sarts|

REGISTEREQ LANDSCAPE ARCHITECT

July 1, 1992
PLANS APPROVAL DATE

Top of root ball
I'“ above F

<= .rw -

—Root ball
24" DIA

SECTION
(FLAT AREA)

Bottom of basin 3" below FG

/]
-
=)

.
L)
r-
>
FG =z

Bottom of basin
4" below top

of root bolt \- = o
Root ball @

SECTION
(SLOPE AREA)

BASIN TYPE |

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION

DETAILS
I H3

NO SCALE
Return to Table of Contents



oLt

osT| conty | moute | rotar phesEer | S |SbrTs

REGISTERED LANDSCAPE ARCHITECT

July 1, 1992
PLANS APPROVAL DATE

\

M v

4

R
i\
e

/
W
» { \ /— Tree tles

o 2 Stakes

Tie vines to
stgkes with
tree tie material

7

2 - Stokes
\' \ I“x 1"x 18 MIN 18”° MIN
TG TN
Root ball

PERSPECTIVE SECTION 07
VINE_STAKING TREE_STAKING =
0
-~
>
4

/2" Monlla hemp twine
;;? n::,f"’s around ;A%f:;:f:;':: finished E

Jute mesh cover

Monufactured finished
edge of wire

Top of cylinder Wire cylinder

3
::
[
Wire cylinder with botfom s

SECTION Support mk,sv

ROOT PROTECTOR SECTION
FOLIAGE PROTECTOR

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION
DETAILS
NO SCALE

(A4
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BOST S

oisT| county | Route | yofRi N

LEL

Supply line

P Fo T
! Sprinkler | | serinkier | i Sprinkler i
1 i 1 1
1 |
—t 3 —_t 4 L !
S x T plastic adapter- Coupling os required
each end (Same material as riser)
< Helght < ™
i Flexible hose |- Helant
FG
— —”E—‘
ELEVATION ELEVATION ELEVATION
RISER TYPE il RISER TYPE I RISER TYPE |
Slda/Bottom inlet pop-up sprinkler.
[ Top of sprinkler 3” above -
! I top of root ball N
T m I < >
- [ |
’,/ P Ll ¢ .,.J

e 1 1

- - 1 |

[

[

S x T plastic street ell

S x T plastic adapter
T x T plastic street eil

48"+ Y

4

ELEVATION
RISER TYPE V

Supply line Fiexible hose
,’1”:‘\\'«
"
st
Y2 S x T plastic adopter Root ball
each end
P 48" +
I 7
ELEVATION
RISER TYPE IV

Coupling os required
(Same material as riser)

REGISTERED LANDSCAPE ARCWTECT

July 1, 1992
PLANS APPROVAL DATE

‘als

SH NvVid

STATE OF CALIFORMIA
DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION

DETAILS
NO SCALE

[Hs
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cLi

No. 4 steel
relnforcing bor:

$Stalnless steel
hose clamps

18" MIN

ELEVATION
RISER_SUPPORT

Supply tine \v,/ \\
P AY
% \
- ~ oy
- N 1E=h
i N} /
- \ >
- Riser
-
LT
i \\\
- Ny
e \ ~
7 1
AN HE 2-T x T plostlc
i N 1.7 street ells
[\ A i
\ Y o
NN L
Ny T
RN ISOMETRIC

SWING JOINT TYPE 1l

p
o I
207
i
j
P 4
o
20"
PLAN
T
a3
SECTION
SPRINKLER PROTECTOR TYPE II
Riser \i::)
1)
Supply line A7
-
PN
e N
/’ \‘
el 24" MN fiexible hose
£27N0
e \\\ S x T plostic adopter
e W ~
73y N T x T plostic street ell
AN 1 »
kY N 2
N R o
W ) -
R/ ISOMETRIC

SWING JOINT TYPE Ul

REGISTERED LANDSCAPE ARCHITECT

July 1, 1992
—r—t PLANS APPROVAL DATE
“ Yy
1 4
4y
}
sy | 3% su
"
PLAN
I o G
amna E a -w'j— @
- Sprinkler or QCV .U
SECTION h
SPRINKLER PROTECTOR TYPE | ;
X
Riser o

T x T plastic street ell —

-
—_
PEEENN
e AN T x T plastic ell
a/ ‘\\\ ~
,I;=>.§\ \I\| . 12 plastic nipple
[t Na s
‘\‘\ \\‘\ /’L/ T x T plastic street el
Y 3 <
\\\\ l‘. ”//
Nog g | TRI

SWING JOINT TYPE |

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION

DETAILS
NO SCALE

e |
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gL

WS - position
stralner barrel 45°
from vertical

r"lr _____________________ arsn
[ ap— 1
| ! |
V) !
] /7 ]
W2 N
i ¢ P
P ! Ve
T v
) ! i 1t
L] L
- -
1
| 4 MIN
i (TYP)
R 5~ "
| Lo .’ e d

\— Supply line

T x T galvanized
steel street eil

ELEVATION
WYE STRAINER

¥4 Plastic plpe (locater) — .

¥ Loose key
GARY

3

2~

¥ Plostic riser— ..

0]

ELEVATION
FLUSH VALVE

REGISTERED LANDSCAPE ARCHITECT

July 1, 1992
PLANS APPROVAL DATE

\\-r
'
FILY) 1 H
1
Elg !
x = :
i
i
i
|
e
T
prm—
- =
I
e}

’
{ \
1 A
by T ey
[ . [
L 4 1 T T J
b B et B e bt
[ [
1 i [ 4 MIN " 3
L=, I'_:—_:J.I L=t (TYP) MIN %0 ¥a" Gravel or crushed rock - Woven wire cloth
i S S R e 1 9% 28
______ (S \\___L__.X_..-...\ 23500 0 0cBo 000 Idh Bl  PoS
Side Inlet / Supply line
Bottom Inlet
ELEVATION SECTION »
VALVE VALVE BOX ;
Galvanized stee! T x S ptastic .
coupling or ell adapter
as required v
-
o R 1 R >
——————————————— =t /—-“‘ =
PBRAEC\:(EF#?ENR ExIsting or proposed ExIsting or proposed b= 4
GSP (supply |11ne) plastic pipe (supply Line} -y

PCC supports
| CF for pipe 1'4" ond smalier
2 CF for plpe 2" and larger

ELEVATION

BACKFLOW PREVENTER ASSEMBLY

Gaivanized and plastic
/ plpe connectlon

PLAN

GALVANIZED AND PLASTIC
PIPE_CONNECTION

suppiy I1ne

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION

DETAILS
| H7

NO SCALE
Return to Table of Contents



1433

Pogn of measurement
4 1 E——

Polnt of meosurement
EP

Dike w
TRVD way 7 SHLD—\ gpv°
\ % 3 ¥ Tevel
Vo,,n
SW, SHLD, or

AC pave'd sfrlpx

i 7 7

Paved ditch
Point of
Earth dlfcn: FL

SECTION
POINTS OF MEASUREMENT

Top of existing
bridge deck

%" Stud
anchor

© A5 NN

Yg" x 3" Steel strap-8' 0/C
golvonize after fobrication .
Length of strap as required _/J‘ :

Girder i

PIPE_ANCHOR TYPE II

identification label:
For obbreviations see
Stondard Plans H-land H-2
For controlier and
station number
see project plans

One machine screw
Recigimed water warning each label

label when required

Yaive box cover

Orill label and cover
to accept screw

/4" Stlotted head
machine screw w/
2 washers and nut

Label ——_|

Cover ————— |

SECTION

VALVE BOX IDENTIFICATION

Existing outside bridge
wall, bridge rall, retaining
wall, etc.

V2" Copsule anchor bolt or
stud anchor and lock washer

%' DIA Hole

Al

S~ GSP
<. (Supply line}

— Rest strap on existing
‘. bridge rall, ledge, slope or
* . shoyider when avaliable

g x 3" Steel strap-i0* 0/C .
galvanize after fabrication -t
Length of strap as required

PIPE_ANCHOR TYPE |

PO iﬂ
TOTAL PROJECT

DIST| COUNTY ROUTE

REGISTERED CIVIL ENGINEER

July |, 1992
PLANS APPROVAL DATE

Ry
20° 20
= _[AB F
o TUTTTT T T T ~
-~ N
Pid S
//’ AC ‘\\ 2
e ~\\

\Ed 6 of
SHI?D——-

Conform

- SN P,
o e :
Class 2 AB LA—‘
SECTION A-A

MAINTENANCE VEHICLE PULLOUT

*5 PB 4 MN Type °A* pavement
t EP

marker a

*3 Reinforcing
bar

Thrust block
(MIN 2 CF PCC)

\— Condult

Compacted or Waterline crossover
undisturbed soll
Sprinkler control crossover

SECTION

WELDED STEEL PIPE CONDUIT
(JACKED OR DRILLED)

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PLANTING AND IRRIGATION

NO SCALE

*adls

8H NVid

DETAILS
| H8:
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SLi

Temporary ralling {Type K) or
temporory end of concrete

barrier or temporary end of
thrie beom barrler or fixed

~ag== Direction of Travel obstacle

2' Max —=f

Type P
Marker

m.\%

Direction of Travel e

2'-6" Min

ARRAY ‘TA’
(APPROACH SPEED 45 MPH OR GREATER)

Direction of Travel i

o e 2 Mox

Type R
Morker

N |'\1
P | ¥ ‘x e
ane - AR Temporary railing
—T (Type K)or fixed obstacle
@ @ 26" Win

Direction of Travel ===

ARRAY ‘TB’
(APPROACH SPEED 45 MPH OR GREATERI

Direction of Trave| sl

ja— 2* Max
—
Type R 2'-6" Min
Marker |
\ Fixed obstacle
00C0 e
BE .
1
2'-6" Min
pla B

Direction of Travel ==ie=

ARRAY *TC’
(APPROACH SPEED 45 MPH OR GREATER

~agpe= Direction of Travel

Direction of Travel =i

- 2" Max

Temporary ralling
K)or fixed obstacle

2'-6" Min

ARRAY ‘TD’

(APPROACH SPEED 40 MPH OR LESS)
(FOR SPEEDS GREATER THAN 40 MPH USE ARRAY ‘TA")

Direction of Trave) esdge-

2 Mox

N
;o_;[: ls'an;;:rar raiiing

e K) or flxed obstacte
Direction of Travel s

2°-6" Min

ARRAY ‘TE’

( APPROACH SPEED 40 MPH OR LESS)
(FOR SPEEDS GREATER THAN 40 MPH USE ARRAY ‘T89

Direction of Travel i
= 2" Mox

@ -6 Min
() (=)

Direction of Trovel i

Temporary raillng
(Type K) or
fixed obstacle

@@

2'-6" Min

ARRAY ‘TF’

(APPROACH SPEED 40 MPH OR LESS)
(FOR SPEEDS GREATER THAN 40 MPH USE ARRAY ‘TC’)

ois7] county | Route | roras pebeer

TERED CIVIL ENGINEER

July 1, 1992
PLANS APPROVAL DATE

36"

PLAN

Modules
6
—1 = Max

Pallet _L—4'/z“ Max
¥

S Roadway surface

ELEVATION w
-]

CRASH CUSHION PALLET DETAIL o

v

NOTES r~
>

L @ indicates module location and weight 2

of sand in pounds for each module.

2. Al sand weights are nominal. -
b

3. A single row of modules simliar to that
shown for array ‘TI’ and array ‘TJ’ on
Standard Plan T2 shall not be used
1n locotions where there wll| be traffic
on both sides of the temporory crash
cushion array.

FS

If the fixed obstacle or approach end of
the temporary ralling Is less than 15 feet
from the edge of traveled way, a temporary
crash cushlon is required.

5. Temporary crosh cushion orroys shall
not encroach on the traveled way.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY CRASH CUSHION

SAND FILLED
T1

NO SCALE
Return to Table of Contents



9Ll

Direction of trovel i

oisT| county | RoutE | 1o, v

to 15

Type P

Edge of traoveled woy/

—  le—2'Mox ,Q_,ZA_,,=
RESISTERED CiviL ENGINEER

Temporary roling (Type K)
2'-6" Min or fixed obstacle

July |, 1992
PLANS APPROVAL DATE

3
Edge of sho:.ader/

ARRAY ‘TG’

(APPROACH SPEED 45 MPH OR GREATER)

Direction of travel s

\ Existing dike, curb, wall, barrler, toe
of cut slope or top of fill siope

36"

Direction of travel i

Less than 8

Edge of traveied wuy—/

/ :
Edge of shoulder

ARRAY ‘T

(APPROACH SPEED 55 MPH OR GREATER)

Direction of travel e

R Edge of traveled woy—/ —=|  |}—2"Max ELA
w -
o P i
° ;mer Temporary ralling (Type K o Modules
:’ Panel — 2'-6" Min or fixed obstacie "ol - Max
;
/ z F3 Paliet f‘i'/z“ Max
Edge of snouider \Exlsﬂng dike, curb. wall, borrier, toe AN * ¥
of cut slope or top of fil slope Roadway surface
ELEVATION
ARRAY ‘TH’ VATIO
(APPROACH SPEED 40 WPH OR LESS) CRASH CUSHION PALLET DETAIL o
(FOR SPEEDS GREATER THAN 40 MPH USE ARRAY ‘TG -y
o
.
Temporary raliing (Type K) NOTES b
or fixed obstacle -
1 @ indicates module location and weight >
of sond in pounds for each moduie. z
§ 2. All sand welghts are nominal.
\ 3. A single row of modules similar to those shown -f
for array ‘T and orray ‘TJ sholl be used only
Existing dlke, curb, wal, barrier, toe N
of cut sicpe or top of fill siope in locations where there will be traffic on one

slde of the temporary crash cushlon orroy.

4, If the fixed obstacle or opproach end of the
temporory ralling Is less thon 15 feet from the
edge of traveled way,a temporaory crash cushion
Is required.

Less than 8’

Type P
Morker
Panel

Edge of traoveled v:oy/

[

Temporary crash cushion orrays shall not
encroach on the troveled way.

= k2 Mox Temporary ralling (Type K
or fixed obstocle

4

Arrays for medlon shoulders shall conform to detalls
shown on this plon for outside shoulders.

2'-6" Min

Edge of shoulder

! 3

45 MPH Maximum

\ STATE OF CALIFORNIA
ExIsting dike, curb, wall, barrier, toe DEPARTMENT OF TRANSPORTATION

|
‘ ‘ L 35 MPH Maximum

54 MPH Moximum

of cut slope or top of flil slope TEMPORARY CRASH CUSHION

ARRAY ‘TJ’
(APPROACH SPEED LESS THAN 55 MPH)

SAND FILLED
NO SCALE

[72]
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Ll

o] county | moute | 1o72% oM |
2" 19~ 10" precost_concrete ponel
359” rzo.'a /W Wﬁ/ 9 REGISTERED CiviL ENGINEER
ot ey *4 x2-6"
%/@nlz;s_‘ 39" fot | per fifting hole See Note { July }, 1992
‘ot / per lifting hole @’ \ 225 cont r_— ¥ PLANS APPROVAL DATE
>/\ R | @I, +0"typicat /!8\  — >\ pa3
i except as noted
\ - 7 ] !
' O THE . 1 ' NOTES
| SO, ® ---- = 4 \@/8max tot 16 per pone! q | . .;F-—--«l LL
——at I r . L 1 1. For end treatmenl, layoul and crash cushions, where neede
( Lw,,,,m e |92 é/b é_/, \—Slotred holes for 1" threaded rod-See Notg 3 48 iy ks [ —— See Projoct Plans or ‘Specidl Frovistons | %
-Fovement or ground line - ’T'::P/CAL PANEL steel bors s o fine 2 :Il Juwl'/‘hms af red/zaszb/e ;;onals are lo be backed of Ihe
‘eight: 3.9 tons per panel ase * 8x10 “dowel or 1" pin each side of joinl.
ELEVATION oo Seclion K-K.
— e,
. 3. Allerpalive delails for lifling Ithe 4y fe_ponels of
2|"_\5,a T —~Symmetrical about € concrels roiling ;h::h;"s ”omry I?aﬂgg ’"!'Z o submitted c;o’n%: Chitracion
T lor ngineer’s approv.
lﬁ.ﬂ.l 5“| 5. 1% FalF 4 (¢ bk Excavaled
4. Where orary Raliing (Type K) Is placed on curves and
! | U/—%"dmnf« Slope ~ radii MMO Yoo severe fy comect panels with bolted
1ro” 20" Joints, tha ralling Is lo be backed conlinuously with earth
f - 1 Traffic i 0. See Section H-H,
i # - AR 1
, ‘ \ 5 ror6 i & N -QI_F e 5 5. Altach units fo deck stabs when required by Bridge Plans.
i . S '
5 ror 24} vanes— | X E
12 mb T Y, . —/ SECTION H-H MIN._EDGE
i " l 9 DISTANCE ®
3 \ Paverment or B -4
- Fn b —1 | oround line Traffi o
14X 6" Stotted I " e *5x10" This. side .
hole N  LeZ Le] - dowel, arll only
- on
SECTION E-E SECTION AA H hole 5 desp. v
o N w;m /'-aa;l’ -
ol remov:
%49 steel bars, %ﬂ q\’ § panel jolnt SECTION K-K(¥) ;
total 2 per end 2 u 4 ¢ nofe
except at Re— » 13 ¥ Section K-K is for PCC. pavement. Alternative
movable pans! r " chamter < detall, 1" pins 2-0" long driven in A.C. o
7 a& fiem soil permitted, minimum 1-6 “deep . -
ERPES { 9 N w
! | - —_1_-_-_-..?)_.- —t
il *
y ﬂ L :‘l’ , |"—“€ Opening o
[/" H ~ Cross strest 100 'min. 20 100" min.
. —m==s ] | ' Yo next opening if required) Removable Pane! (To next opening if required)
1 /—#—.: ________ L v L ’ L “
1= H CURVED _LAYOUT o C"f\+ 3% mexgop | 2% max. gap 2%
\50”1&..,2._22. hox N Pl LA AL A ., N N | ] , ,
(> froad and B washer VIEW _F-F Le -‘
%8 x 3"dia. § § {___ ___frt 1 —'1 _1Il 11
\ELEVATION ® . —
—_— (] . pRY+ 3 %> la3 See Note 2 Paint ends of removable panel
. 1 1%, . - § pra —— 'S Typ. ELEVATION and adjacen! panel sections with
L7% %" sreel bars | o o H *i% —& —_ black pain.
3" Dia. Piate (%" Thick) “'-'"7’*“, ity | N TYPICAL OPENING DETAIL
~~—B0r 11470 X2-2"Long. =+ r f:‘m‘i"""’ —
€ B T} f *§[ W _SECTION M-M_ 3
<X # N L STATE OF CALIFORNIA
ALTERNATIVE HEAD DETAIL < § ELEVATION DEPARTMENT OF TRANSPORTATION
- 2 REMOVABLE PANEL GROOVE DETAILS
BOLT CONNECTION ofr.a_s/?rﬂu— & TEMPORARY RAILING
LR (TYPE K)
NO SCALE
| T3
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POST MILES ~ [SHEET| YOT:
D‘ST% COUNTY |l ROUTE I TOTAL PROLECT |*NG, |SAEETS

REGISTERED Civi. ENGNEER

5-0 ) 26"

3% Min thickness plywood or
/2" thick orlented strandboord

July 1, 1992
PLANS APPROVAL DATE

B OF -

213

1”@ tnominah x 21l Yo'
: Steel pipe, schedule 40 I” x 6" DF, rough
| \ id }\ ? | (total 2 per panel) /|l/4"|°n° screws at
L L I 12" Mox centers
Screen_) 44 35 o b3 (See Note 4)
Reflactor (See Note 6) i el Ya” @ Bolt with 2
" washer ond self- Vo Mox 3
E :.J‘/ | r locking nut (total g(pusad Q|
4 per panel) thread
(See Note 5)
ZZ Reflector NOTE
‘_) WorkK orea -
Temporary railling (Type K) (See Note 3 I Stralght holes I3 § of the depth
\(ﬂ shown may be used In lleu of the
tapered holes.
2. Resin capsule-type anchorage
devices may be substituted for
C‘ threoded rods.
3, Place screen on work area side of
ELEVATION the temporaory raling where troffic (7,
_t will only be on one side of the
temporary ralling. Where traffic wll -{
SECTION A-A be on both sides of the temporary [w ]
—_— ralling, the screen moy be placed .
P . Driil and bond 2" @ on elther side of the plpe support.
Taperad hole %8 threaded rod with
at top to |%"0 ot nut and washer. (total 5 Post: 4, Clinched 8d box nolls may be substituted (=g
bottom (See Note I 2 per onchor @) & for screws. The nolls shall be clinched r-
Anchor B (See Note 2) ¢ Temporary on the work orea side of the screen
¢ Post = raliing where troffic wil only be on one side  |B®
¢ Bracket 1 \“ of the temporory railing. z
} 1”@ (nominal) x 2°-0” steel ) A
5. U-bolts may be substituted for
plpe. schedule 40 Mot T (272" o Ve 6 Dclfs{
/s . 7
(]
| " 6. Three-foot openings in the screen -]
:MO"W" leveling pad r |/ "R Typ shall be provided at 200-foot Iintervals. |
2 %0 Hole In B

SCREEN ANCHORAGE DETAIL

SCREEN ANCHORAGE DETAIL

ALTERNATIVE ‘A’

%@ Holes for
threaded rods

b— a7 x 107 x Vo' B

¢

I” @ (nominab x 2'-0" steel
plpe, schedule 40

< 4

L.

>

—®

ELEVATION

v x e

Grind concrete as
necessory to obtain
full bearing

~—— ¥4 x 102" Hex head
bolt with 2 plain and

8y ¢

1%

hex nut

\ 2" Mox

exposed thread

bracket raling for ¥ bolt

SECTION B-B

2 beveled washers and

1@ Hole In temporary

J

|4
PLAN ELEVATION

SCREEN ANCHORAGE DETAIL
ALTERNATIVE ‘B’

%8 Hole In
STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

TEMPORARY TRAFFIC SCREEN
NO SCALE
[Ta

ANCHOR PLATE DETAIL
ALTERNATIVE ‘A’

Return to Table of Contents
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Overlay (As approprigte}

DIST| COUNTY | ROUTE

10TAL PHOUEET [RG. |srerts)

C20(Rt)
See Note | REGISTERED CIWIL M&R
See Note 7
July 1, 1992
L Cones 50' Max spacing Cones 100‘ Max spocing PLANS APPROVAL DATE
t
Median shoulder
—
— _ = — - - = = —
- - - = = = = — — — — e ® & —8 —e— —e — o— o - —e
- - = = oo oo o o ° e °* T e - _— _v- _ —_ = = = —_ -
e o - See Note 12
a o S L ——— ote
AS_ & & o o A s Shoul der el
| Min 200" %« See Note 8 See Note 12
t Min 3 cones across eoch ciosed lone
Advar}cs warr’ﬂng signs l 700’ +o 1000’ MIn 1000’ taper 500'+ Min_1000’ taper and shoulder every 2000°:. See Note 12
700" to 1000’ apart f per lane closed ™ See Note 13 per iane closed
See Notes 3 ond 4
LANE CLOSURE
Modlon shoutder Cones 50 Mox_spacin W59 See Note 14 30
e — _— —_ —_ _ J— JR— — — | Medion shoulder (7]
3 -]
— - N J— _— — — — J— J— —_— - _ ptional_taper T — _o
—— T e——
—_— — see 0, — g0 —e — - o oo
Shou! ¥ % % % 9 % 9 ¥ § 8§ § ¢ v v L4 LJ L L) O
cuider A - ‘ Soulder 7 -
.+
oos || 200 : L ioos WORK AREA — 600" + ™
@ I | S : =
oo 06 Cones 25’ Max spacing Cones 50’ Max spacling ‘ Cones 50" Max_spacing
YORE
c2NVED, Optlonal Taper 684 See Note 14 [c] -~ -~ j
H R CLOSURE LANE CLOSURE “"W‘o or QQusTRCTg LANE CLOSURE r)
SHOULDER CLOSU AT EXIT RAMP c23 ©8 AT_ENTRANCE RAMP
NOTES
I. Medion lane closures shall conform to the 6.f the Ci8 (or C23)sign would follow within |l. Por table delineators, placed ot one-half the
detalls for outside iane closures except 2,000 feet of o stationary Ci8, C23 or CHI spacing indicated for traffic cones, may SIGN PA
that €20 (L1) signs shall be used. “STATE HIGHWAY CONSTRUCTION NEXT be used In lleu of cones for daytime SIGN PANEL LEGEND
MILES", use a C20 sign for the first closures only, SIZE (Min)
2.Not less than one person shall be assigned advance warning sign. Traffic Cone
to full time malntenance of trafflc control 12. Unless otherwise specifled In the special m 48" x 48°
devices on all night lane closures or day- 7.Place a C30 sign every 2,000 feet provisions, a minlmum of 3 cones shall be ) . Traffic Cone (optional toper)
time closures exceeding one mile In length, throughout length of lane closure. placed tronsversely across each closed lane 36" x 36
Including taper. ond shouider at each location where o taper 30" x 30 Portable Sign

3. Duplicate sign Installations are not required:
a) On opposite shoulder if at least one-half
of the avallable lanes remoin open to

traffic.

blIn the median 1f the width of the median
shouider Is less than B feet and the
outside lanes are to be closed.

4. Al advance worning sign Installations shall be
equipped with flags for daytime closures.
Flashing beacons shall be placed at the
locations Indicated during night lane
closures.

5.A CI3 “END CONSTRUCTION or Ci4
“END ROAD WORK” sign, as appropriate,
shall be placed at the end of the lane
closure unless the end of work area is
obvious or ends within a larger project
fimits.

8.0ne flashing arrow sign for each lane
closed. The first flashing arrow sign shall
be Type i. All others may be elther Type |
or Type I.

9. A minimum 1,500 feet of sight distance
shall be provided where possible for
vehicles opprogching the first flashing
orrow sign.Lane closures shall not begin
at top of crest vertical curve or on a
horizontal curve.

10. Al cones used for night lane closures sh
be fltted with I13' reflective sleeves os
specifled in the specifications.

across a traffic lane ends ond every 2000
feet as shown on the “Lane Closure” detall.
Two Type Il barricades may be used Instead of
the 3 cones. The transverse alignment of the
cones or barricades on the closed shoulder may
be shifted from the transverse allgnment

to provide access to the work.

13. Unless otherwise specified In the special pro-
visions, the 500-foot section of the lane closure
shown along laneiines shall be used between the
1000-foot lone closure topers when two or more

all adJacent traffic lanes are to be closed.

4. Unless otherwise specified In the special provisions,
the GB4 and W59 signs shall be used as shown.

[ ]
o]
é« Flashing Arrow Sign
~agg— Diraction of Travel

e Por table Flashing Beacon

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TRAFFIC CONTROL SYSTEM
FOR LANE CLOSURE ON

FREEWAYS AND EXPRESSWAYS
NO SCALE

[T10
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DiST| COUNTY | ROUTE | yoTar PRSSEET -5‘355
See Note 5 €23 REGISTERED CIVIL ENGINEER
ROAD
WORK July 1, 1992
AHEAD, PLANS APPROVAL DATE
n Cones 50° Max spacing Cones 100 Mox spacing
1a Ing signs 100 to 1000° Min 500"
vance warning Min 200’ Min 1000’ taper | 500’ ¢ | MIn (000° taper | MIn ‘y
700 to ‘030 ‘;p"” " per lane closed See Note 12 per lone closed See Min 500
See NoI C] Note 12 toper _——— See Note Il
t "~ see Note 7
Y 0 e & & o o o @~ Sqa Note 11 Y ,, See Note 11 [ Medlaon shoulder N o
L d ry d } o N
_.______' e» 0 g o — — —_ , T - — -
o S T 1 - —, — _EG Max _ - = —
—r o4 e [ L] L]
] o ¥, Shouider T
v v
€39,
Overloy (As appropriate)
H LANE CLOSURE WITH PARTIAL SHOULDER USE
LEETLRE S c2o0t)
See Note 6 @ See Note 6
See Note | ™ €30 See Note 6
See Note 5 LANE
CLOSED
Mﬂll: or "{m
Cones 50’ Max spacing Cones 25’ Max spacing , 7))
Aay ing sign 7_ i 200 MIn 1000 -
dvonce warning signs Min 200° Min 1000° taper | 500+ L Min 1000’ taper 1. MIn 500° 3 nl *_taper
100 f° '000 ?0" | per lane closed TSee Note 12 !‘ per lane closed (See Note 12 per lane closed o
y\ See Note 7 N\ o
M Vs e o o o See Note [1—=0 2 > See Note 11 Ton shoul N ) ~
v LJ ° ~o ',-——// 4 N
_— —_ —® _e o oo -'-—-———.———- ————-—-—%-—-— >
hd . ' (] See Note I See Note 13 t =
— — —_— —_— —__— —_— —_- = 2 — a— — — — — — _—
\ * o . L] .
-]
-h
Overia (=]
As approprlafe) >
1 LEGEND
o COMPLETE CLOSURE EIORN LEGERD e cone
NOTES [B] ] Portable Sign
I Lone closures on the right side using portiai median B. A minlmum 1500 feet of sight distance shall be provided 12. Unless otherwise specifled In the speclal provisions, the 500-foot 1SS Flashing Arrow Sign
shoulder os a troffic lane shallconform to the detalls where possible for vehicles approaching the first flashing sectlon of the lane closure shown along lanelines shall be used -— Direction of Travel
for Inside lone closure except that C20(Rt) signs shall be used. arrow sign.Lane closures shall not begin at the top of between the 1000-foot lane closure tapers when two or more .
2. Not less thon one person shall be assigned to full time crest vertical curve or on a horizontal curve. adjacent traffic lones are to be closed. 3t Portable Flashing Beacon
maintenance of traffic control devices on all complete 9. All cones used for night lone closures shall be fltted ! PAN
closures, on ail night lane closures, and daytime closures with 13" reflectlve sleeves as specified in the i3. A minimum of Two Type Il barricades shall be placed across _
exceeding one mile In length, Including taper. specifications. sach closed lane ond shoulder ot the location shown and ] (Min)
every 2000 feet within the complete closure area. E] 48°x48"
3. All advance warning sign installations sholl be equipped 10. Portable defineators, placed at one-half the spacing Within the complete closure areo, the transverse alignment
with flags for daytime closure. Fioshing beacons shall be indicated for traffic cones, may be used in lleu of of the borricades on the closed shoulder may be shifted 16% 36"
placed at the locations indicated during night jone closures. cones for daytime closures only. from the transverse alignment to provide access to 030"
4. A C13 “END CONSTRUCTION” or Ci4 “END ROAD WORK" sign, as 11, Unless otherwise specifled In the specialprovisions, the work.
appropriate, shall be placed at the end of the lane closure a minimun of 3 cones shall be ploced transversely across
uniess the end ?f‘ work area is obvious or ends within a each closed ione and shoulder at eoch locotlon where a taper STATE OF CALIFORNIA
forger project fimits. across a traffic lone ends and every 2000 feet os shown on DEPARTMENT OF TRANSPORTATION
5. If the CIB (or C23)sign would follow within 2,000 feet of a the“Lane Closure With Portlal Shoulder Use” detail. Two Type II
statlonary Ci8, €23 or CII“STATE HIGHWAY CONSTRUCTION NEXT borricades may be used Instead of the 3 cones.The transverse TRAFFIC CONTROL SYSTEM FOR
——MILES” use @ C20 sign for the first odvance warning slgn. alignment of the cones or barricades on the closed shoulder LANE AND COMPLETE CLOSURES ON
6. Piace a C30 sign every 2,000 feet throughout length of may be shifted from the transverse olignment to provide
iane'closire. Gccess 10 the work. FREEWAYS AND EXPRESSWAYS
7. One flashing arrow sign for each lane closed.
The first flashing arrow sign shall be Yype I All others NO SCALE |T1°A
may be either Type for Type |l

Return to Table of Contents
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TYPICAL LANE ClLOSURE

DIST| COUNTY

FOST WLt
ROUTE | 7OTAL PRI

REGISTERED CIviL ENGNEER

July 1, 1992
PLANS APPROVAL DATE

e B
f— alf—
Taper Length (L)
— See Table ! 150 Miry —r
Advonce Warning Signs
500’ to 750 apart. — ° ® © © © ¢ & & &6 & o & o .
— S te | " . [ 4 —r
L o0 Note oo 500" t0 750 . WORK ‘AREA .
- = T oo ° A g
*+—0—o *
.}. L] % *
/ See Note 7
/
oo ko
CONSTRUCTION J o
hold ROAD c3 Ci4
fosmcioyor ¢ WORK
NEAD AHEAD, See Note 3
D] G (7]
ci8 c23 €20 (Rt) €20 (RH) -
See Notes 2 and 4 P
SIGN PANEL SIZE (Min) LEGEND
-
[&] 36"x 36" ° Traffic Cone -
48"x 18" ] Portable Sign ;
36x 18" g Direction of Travel
@ 307x 30 «< Flashing Arrow Sign _|
—h
—-h
NOTES TABLE |
* *
Approach| Taper Number CS:::;N:' oor:;
. Where approach speeds are low, signs may 6. Portable delineators, ploced at one-hatf the Speed Length | of Cones Taper
be placed at 300 foot spacing, and in urban spacing Iindicated for traoffic cones, may be used (MPH) w for Taper| (Feet) +
. Closer. in lleu of cones for daytime closures only. =
areas y Y 0% % 3 3
2. Al advance warning sign Installations shali 7. Floshing arrow sign shalibe elther Type | 25-40 320 9 40
be equipped with flags for daytime closures. or Type . 40-50 600 3 50
3. A Ci3 “END CONSTRUCTION" or Cl4 “END ROAD WORK" 8. The maximum spacing between cones in o taper Over 50 |See note 9
sfign. as appropriate, shall be placed at the end shall be approximately as shown In Table t and 50 *Based on I2 foot wide lone. This column
of the lane closure unless the end of work area foot maximum spacing on tangent. Is also appropriate for lane widths less
is obvlous, or ends within a lorger project limits. 9. For approach speeds over 50 MPH,use the thon 12 feet.
4, If the CIB (or C23)sign would follow within 2,000 *Traffic Control System for Lone Closure On Freeways
feet of o stationary CI8, €23, or ClI “STATE And Expressways' plan for lane closure detalls and
HIGHWAY CONSTRUCTION NEXT_______ MILES",use o requirements.
C20 sign for the flrst advance warning sign. DEPAR%;:E 8:. gék‘ﬁggg&ﬁu'w
5. All cones used for night lane closures shall be

fluminated traffic cones or fitted with i3"
reflectlve sleeves as specifled In the specifications.

TRAFFIC CONTROL SYSTEM FOR LANE CLOSURE
ON MULTILANE CONVENTIONAL HIGHWAYS

NO SCALE

| T11

Return to Table of Contents



[44"

: o] cowry | moure w‘?
LEGEND [ ] |

L] Troffic Cone REGISTERED CiviL ENGINFER

l‘ Portabie Sign

July I, 1992
{« Flashing Arrow Sign PLANS APPRGVAL DATE
<affeune  Direction of Travel
-)%(- Portable Flashing Beacon
See Notes 3 ond 5
C20 (Lt C20 (Lt}
TYPICAL CLOSING OF HALF ROADWAY
See Note 4 LEFT LA LEFT LANE
°s Note CLOSED CLOSED
AHEAD AHEAD,

(&

Taoper Length (See Table I Taper Length (See Table D | L
1, 9 9 9 T T
— w PO I w } 150 M_.|"" See Note I0 L f w 500" to 750 Advance Warning Signs 500° ——
J— J— - J— I _ — — —_pee Note | —— oW 0 &5 o "9 o—% ® — JU— ——  to 750’ apart.See Note | — —_
. ° ° \
- . ‘ — . . ———
. ] .
e e e e v v v v v v .S.N?-B----- »
- ee Note .
| ‘ o G I.\ N ;
o 7
J— JR— JE— [— —_ J— R— —8 0 B 0 JE— JR— L *—— JR— —_— PR— —— —_ JR— —_— —_—
Advance Warning Signs 500° to 750 apart. / WORK AREA \ .
. _|__See Note | y - 500° to 750" // \ . —
‘ 2 o o @ . 4 \ . .
\ " <
Ses Note 8 & m or | N b
[LconsTRUCT I 4
DETOUR [0]
AHEAD WHL ) or See Note 4
WI(Rt) or
W2 (L . W2 Ry -
c2l or czo SIGN PANEL SIZE (Min) oy
See Notes 3 and 5 Ve [A] 36"x36" N
. 1t w6
See Note 9 30"x30 See Note 9 TABLE |
- * Spacing of
* pacing o
Approocch
48" xI8"" Speed Taper Length Number of | Cones Along
P Cones for Taper
NOTES Wik w Taper Feot)t
0-25 125 ] 25
. Where Approach speeds are low, signs may 5. If the CI8 for C23)sign would follow within 10. The maximum spacing between cones within a
be placed at 300 foot spacing ond, in urban 2,000 feet of a stationary CIB, C23. Cii taper shall be approximately as shown in 25-40 320 9 40
areaqs, closer. "*STATE HIGHWAY CONSTRUCTION NEXT Jable | and the maxImum spacing on tangent 40-50 600 3 50
MILES”, use a C20 sign for shall be 50 feet.
2. Not less than one person shall be assigned ™ i i Over 50 | See Note N
to full time malntenance of trafflc control the first advance warning sign. iIl. For opproach speeds over 50 mph,use tha v
devices on ail night lane ciosures., 6. All cones used for night iane closures shall “Traffic Control System For Lane Closure * Based on 12 foot wide lane. This column is aiso
be fitted with I3 Inch reflective sleeves On Freeways And Expressways” plan for oppropriate for lane widths less than 12 feet.
3. Al advance yarning sign Instaliatlons shall as specified In the specifications. lane closure detalls and requirements.
be equipped with flags for daytime
closures. Flashing beacons shall be placed 12. Unless otherwise specified In the special
at the locations indicoted during night lane 7. Portable dellneators, placed at one-half the provisions, the (//4L) shown between
closures. spaocing Indicated for traffic cones, moy be the two (L) lone ciosure tapers shall be used. STATE OF CALIFORNIA
used In leu of cones for daytime closures DEPARTMENT OF TRANSPORTATION
4. A CI3 “END CONSTRUCTION or Ci4 only.

et gl late,
sﬁzﬁ IrgAgagggKaf gfr;.euin%p;;rfo;;;:f;m 8. Flashing arrow signs shall be efther Type | T R A F F I c c o N T R o L s Y S T E M F o R
closure uniess the end of work area Is or Type Il LANE CLOSURE ON MULTILANE

obvlous, or ends within a larger project limits. 9. Advisory speed wliil be determined by the Enginser.

The W6 Sign will not be required when advlsory speed C O N V E N T I 0 N A L H l G H W A Y S

is more than the posted or maximum speed IImit.
NO SCALE

Return to Table of Contents



gch

TYPICAL

LANE CLOSURE WITH REVERSIBLE CONTROL

POST

DIST| COUNTY | ROUTE | 1o7at Pesaeer

REGISTERED CIVIL ENGIWFER

July I, 1992
PLANS APPROVAL DATE

See Notes 2 and 4

C36 C9A c23 or cie
TRAFFIC
CONTROL 1
e I ROAD ROAD
Sea note 3 . it oR : PREPARE WORK TONSTRUCTION
o4 13 ILOT CAR ! STOP AHEAD, AHEAD
| [ [ (4]
] (Speeds less
| ! See Note 7 \ than 45 mph)
\ i
. i \,
el 3 o 1o Yo
‘ ¢ & o O L ‘
(L) Variable (See Table I} = " " —
— ‘ ——g— 500 to 1000! dvance Warnlng Signs
Closure: Cones or barricades | 500" m 1000 apart. See Note |
h— - - - o F e & ® T 6 6 06T ¢ & 0T ¥ e & e ¢ o
- Advance Warning Signs o il ] [ ]
500" to 1000" apart. See Note | 500" to 1000° @ o, \\ / // WORK AREA °
- T f e e o o o N/ /. / -
oLk * " A ) 7]
[ Optional Toper (100" Max) -|
Ses Note 7 O
.
ROM ROAD PREPM v
coustRcTion ) or € WORK r
NED AHEAD, sroP See Note 4 >
o @ 60 See Nore 8 SIGN PANEL SIZE (Min) z
n
see Notes 2 and 4 ‘fgg:°:5 ';S;, SIGH _LANCL_sicL end
P & 48”'x 48" - Speeds of 45 mph or more -]
36"x 36" - Speeds less than 45 mph (except 23} LEGEND iy
NOTES 30x 30" «
Traffl
I. Where approach speeds are low, signs may 6. Portable delineators, placed at one-half the 36 18" . raffic Cone
be placed ot 300 foot spacing, ond in urban spocing Indicated for traffic cones, may be used |. Portable Sign
areas, closer., In leu of cones for daytime closures only. 48"x 18"
2. Al advance warning sign Instaliations shall 7. Addltional advance flaggers may be required. Flagger ~=— Direction of Trovel
be equipped with flags for daytime closures. station for work at night shall be illuminoted as TABLE | Ry
B e acone, ahay be ploced at tme oo nofed In Section 5-07 of the current edition of oorosoh Seed 5 D 3¢ Portable Flashing Beacon
locati 9 Indicated durl lant I ) the “Manual of Trafflc Controls” published by the MPHI (oot +
ocations Indicoted during night lane closures. State of California, Department of Transportation. oen e 1 Flogger
3. A CI3 “END CONSTRUCTION” o Ci4 “END ROAD WORK™ 8. Ploce C30 “LANE CLOSED” sign ot 500'-i000° Intervals 0-30 200
slgn, as appropriate, shall be placed ot the end throughout extended work areas. They are optional 30-45 310
of the lone control unless the end of work areq If the work area visible from the flagger station. over 45 500
Is obvlous, or ends within a lorger project limits.
9. When a pilot cor Is used, place a C37

&~

If the CiB (or C23) sign would follow within 2,000
feet of g stationary CIB, €23, or Cil “STATE
HIGHWAY CONSTRUCTION NEXT_______ MILES”,use a
C9A sign for the first advance warning slgn.

o

All cones used for night lane closures shall be
fluminated trafflc cones or fitted with (3"
reflective sleeves as specifled In the specifications.

“TRAFFIC CONTROL-WAIT FOR PILOT CAR" sign.

% Increase by 20 percent on sustalned
downgrades steeper than 3 percent
and longer than | mile.

STATE
DEPARTMENT

TRAFFIC CONTROL SYSTEM FOR LANE CLOSURE
ON TWO LANE CONVENTIONAL HIGHWAYS

QOF CALIFORNIA
OF TRANSPORTATION

NO SCALE

| T13
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OIST| COUNTY | ROUTE TOTAL PROECT

TYPICAL RAMP CLOSURES

X ot Sy

i — REGISTERED Civi ENGAWEER
— - Juty 1, 1992
J— - N J— J— R JE— J— J— J— J— J— J— JE— PLANS APPROVAL DATE
——- ——-
—— i_ T00°-1000" i‘ 700°-1000" - fConss at 50° MaxX SPACING  cemspee- m
o} Shouider o v'VW o & o o 'q? hd :Q \.  Borricades shall be Type |, Il, or I for closures lasting one week
d or less and Type il for closures lasting longer than one week.
Co’\ﬂscfo,.o" 2. n lieu of piacing the C19 “RAMP CLOSED AHEAD” and C30 “RAMP CLOSED"
signs, black on orange overlay plates with the word “CLOSED” may
\ Barricades, Min 3 per lane be mounted, as directed by the Engineer, on all quide signs that
See Note ) refer to the closed ramp. The letter size on the overiay shall be
C38 the same as the gulde sign.
EXiT 3. Al advance warning sign Installations shall be equipped with flogs
EXIT RAMP OR CONNECTOR for daytime closures.

4. AN cones used for night lane closures shall be iluminated traffic
cones or fitted with I13” reflective sleeves as specified in the
specifications.

5. Portable delineators, placed at one-half the spacing indicated for
. traffic cones, may be used In lleu of cones for doytime ramp
_ JRE— JR— pu— JR— J— J— —_ N - — - - closures only.
6. During nighttime ramp closures, at least one person shall be
—_— —_— _ —_ — R - PR - —_ —_— assigned full time for maintenance of traffic control devices.
700°-1000° -~ 7001000 ————————=| Cones at 50’ Max spaciny — »
:‘; PERL o e e o erE e e -8 LEGEND SIGN_PANEL SIZE (Min) =4
)i - \ ] /J tg Exty :: ® Cone [&] 48"x 48~ P
P Shoulder Con--9MP or
s octor b sign 48"x 30" o
(8] c2 30"
Note 2 30 &l LL0SED N gorr"::udesl. Min 3 per ione # Barricades 30 x 30 ;
c38 e Note == Direction of Travel [0] 36x 36~ =
EXIT
w— Turn Arrow 36"x 24"
EXIT_RAMP OR CONNECTOR WITH ADDITIONAL LANE -
aab
3 1]
§ »
r o v a
.,E_, 5 Barricades, Min 3 per lane See Note 2 :EJ g Barricades, Min 3 per lane See Note 2
See Note 2 f ‘i See Note | ' tf See Note | See Note 2
€2 hag -

ff— e 200°-300" l o

- —— Cones at 25 Max Spacing ( —
4 = C N et L
Cones at 25’ Max spacing — \\‘ \]’
- T T = TRANCE RAMP WITHOUT TURNING POCKETS

See Note 2 DEPARSJ’:ETNET agF C'?Ili.fNOS'gg:TATION

€30 R TRAFFIC CONTROL SYSTEM

TRANCE RAMP WITH TURNING POCKET FOR RAMP CLOSURES

[T14
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oisT| counry [ moute

BRIDGE PLAN ABBREVIATIONS

See Slandord Plan AIOA For Addilional Abbrevialions

#4168

See barrier details ——

REGISTERED CIviL ENGINEER

*9
July 1, 1992
See barrier detarls ® % *bors 1 |9 %zﬁ PLANS APPROVAL DATE
eari
gg Cenrs’.,'gol Gravity *40/8
cip Cast-in-Place outside foce *4e/8
Cont Continuous autside foce
f Fs lFa( dssn‘e - P *+U “c" bors -
ts fnside faca ® Use ®11 bars if wingwoll inside. Face 4 U
oOF 'Ofﬁ;ids foce supports a sidewalk. 134
J Outer, left brit - On CIP /
¥ SR Fui it seoron sy % S e s
or -
- Outer oursr ”g,gs 6" 79 With Overhang stressing is complele. { 4{ 6: for%9
“bors ) 6" - "6 for’
T&B  Top and Bottom 66" ror*11 'Cbars ( 6°6"tor*l}
Q Cns/de face q\’ ( inside foce
alin o |
o ﬂ .| i < N ’”l T
MLes — ij ' *4Je 8 = 3
42" min. dia. bolt, 4’ max. spacing. 3"min. embedment . 2-% - max, 2-2¢ - max.
Insert assembly may be used.upon Engineers opproval . :IJ ’| / ) ;
o & BB or £8 @8 autside foce > *4@ /8 outsite foce =3
£~ B8or £8 ”"{/ L4x4r g min.  *Depth of paving notch or dimension " 'L-L' - e L ‘L| 4
™ 3" timber 4 to abutment backwall construction joint @ abur f 2 ¢ abur
= . y i :
*]‘ ) u J Vories , see abutment detoils JON ELEVATION o
o
-
1 - (Abutment _SLOPING ABUTMENT VERTICAL ABUTMENT
i | 7§ S BUTME! EN o
9 A
: t—Abutment : Yg'x 12" neaprene strip along
! N backwall 1 N top & sides of shear key. '\
Cement to abutment only. S O
ALTERNATIVE 1 ALTERNATIVE 2 oem L ¢ Gars < r
emms = T Shear key 2" [#5@ 9 T
TEMPORARY BUMPERS 14" J#s@ 5° € abur 3
6 #7009 t/‘
BRIDGE DETAIL 1-2 ATy \
Top of bumper fo be at or above the top of deck 1 Y JOINT PROTECTION 20 1258 9" *s N 9 ‘3\17 4
'op 0O r af or ove e fop leck concrele. Ly B— B
Bumpers ond bolts fo be removed immediately prior to placing SHEAR KEY J N Abut reint ?
approach povement BRIDGE DETAIL_1-6 At el s s ] M
148+ 12" necprenebonded 3" min. *s5 R e s ] N v b
width on each side of joint. . ) )
¢ - 1" min. 24 tor 4 —_]
Limit of bonding an
P C"bars-_ ¥4 u
Limit of bonding 1" min. \ . D) ‘
i e Protective_cover (hardboord by 7
3 min. other suitable material) — “
Premolded exp. jt filler or or suitable moterios 4 H2 878 [~
/ expanded poyaryiene. Premolded exp. ft. N
Fold neoprene ,’”"d;j, , Ya" x 12" neaprene bonded 3" RNER DETAL \J\‘G"
into depression —— expanded polystyrene. min. width each side of joint . _FOR SKEW 20° AND LESS CORNER DETAIL -~ \)

I"chamter

When used on CIP prestressed
bridges, do not apply waterstop
until siressing is complete .

(Fold neoprene into chamfer.)
1" chamfer

TRIP WATERSTOP CORNER DETAIL

°

FOR SKEW OVER 20

WINGWALLS FOR DIAPHRAGM ABUTMENT

BRIDGE DETAIL (-5

BRIDGE DETAIL /-4

I{ har’dboard a mj suitable material)
STRIP WATERSTOP DETAIL

BRIDGE DETAIL I-3

When used on C/P prestressed bridges, do not
apply waterstop until stressing is complete.

STATE OF CALIFORNiA
DEPARTMENT OF TRANSPORTATION

BRIDGE DETAILS
NO SCALE

[BO-1]

Return to Table of Contents
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e

Grading plane : /-0

&'PSP (064" thickness ) and
Fermeable Materiol continuous
behind Abutment

¥ For piacoment in Bridge Decks
see Joint Sea! Details. For woll
thickness fess thon 2] use % the
wo/l thickness.

’/ Waterstop

a
©

8" PSP AND PERMEABLE MATERIAL
BRIDGE DETAIL 3-5

WALL EXPANSION JOINT
BRIDGE DETAIL 3-4

Top of wol/.
Bridge Deta! 3-4 \ 96 mar.

T—&_”f:;m-z
ron—t et + L

oY
\
3 . 7 3. g Top of footing
4 Bridge Defail 3-1 2
T max.' Bridge Detar! 3-4

ELEVATION SECTION. WALL EXPANSION JOINTS

AND WEAKENED PLANES
BRIDGE DETAIL 3-3

WEEP HOLE AND PERVIOUS BACKFILL
BRIDGE DETAIL _3-/

Notes :

A. _ 4" drains @ 25" max. center 10 center ( 9'c-c for Type 3 and 9'3"c ¢ for
77;."’ 4 Retoining Walls) For walls adjocent to sidewolks or curds, provide
4 Jlaslic pipe under tha. sidewalk lo discharge Mru curb lace. Exposed
woll drains shall be located 3" * above finished rade.

8. 6"square aluminum or goivanized steel wire 74 mesh hordware “cloth.(Min
wire diometer 0.025") Anchor firmly to backfoce.

C.  One cubic foot pervious bockfill materiol in a burlop sack, securely hed.

8. Pervious backfill material continuovs bekind refaining wail ar abutment.

Yo" premolded exponsion
filler unless other Ihickness

by Bonding strip
“ @ #3
%" chamter yci
"' Fron! face of woil

PW_ALE:}EFIW AL
D'Sfl COUNTY L"DU'E 1 ToTAL PROEET SHEETS

REGISTERED CIVIL ENGINEER

July 1, 1992

PLANS APPROVAL DATE

Waterstop 1o have 5 or more
pairs of roised ribs lo provide
. Q.1 $q. in. min. rib cross-section

M area on each holf of the waterstop.
molerial is shown elsewhere i

Yo' min. thickness
Saal belween
liller _and walerslop

#3 bor Holes witl be permitted in the outer V2" of the
web for wire, rings, efc.. Tie web fo #3 reinforcing
bars @12" max_intervals 1o support the walerstop
in proper position during concrefe plocement .
Alternative detail may be submiltted for approval

of the Engineer .
WATERSTOP -
BRIDGE DETAIL 3-6 ;
v
0
-~
>
Z
Cut or butt avery other front Joint may be formed with
foce horirontal bor & Bridge 48" hardboord ond cut back fo ]
Detoit 3-2 the root of the chamfer on
- VY the exposed foce ?
e,
T 1 o'Wl 34" chamter O
[ ] - ~
NA_See Detoil A i
SECTION DETAIL A

WEAKENED PLANES
BRIDGE DETAIL 3-2

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BRIDGE DETAILS

NO SCALE [m

Return to Table of Contents



/x4

Construction joint.

E-
4”:";” T</0"

15 1> 10"

BRIDGE DETAIL 5-2

BRIDGE DETAIL 5-3

.

Stem N

REINFORCED BOX GIRDER

TOP OR BOTTOM SLAB

DECK CONSTRUCTION JOINTS

Girder or diaphragm .

Wor LS
-

lop.

T-BEAM
Girder, bant cop or diaphragm .

ALTERNATIVE- _STIRRUPS

BRIDGE DETAIL 5-5

AT SIDEWALK L

 —

Continvous reinforcement required of

mds in stirrup and deck reinforcement

TOP_GIRDER REINFORCEMENT

edge of deck and adjacen! fo rail dowels.

BRIDGE DETANL 5-15

AT CONCRETE

BARRIER TYPE 25

-4

PRECAST GIRDER

A reinforcing bar must be placed inside of each stirrup hook or S0° bend.

TOTAL PROEET NG, |

oiST| CounTY | ROUTE

REGISTERED CIVIL ENGINEER

July 1, 1992 g T Polok.

PLANS APPROVAL DATE

2]

*5

*e

7

*g

a A& wN

S = Spacing shown on Typical Section

Truss bar %"w bor

|1 -BRIDGE DETAIL 5-/10

Top bor

BRIDGE DETAIL 5-11

T . o

Botrom bar

TRANSVERSE DECK REINFORCEMENT
SPACING DIAGRAMS

: ..,I/.flx

‘dls

DECK PLACING NOTES

The Contractor sholl submit a deck placing schedule which will be subject
fo the approval of the Engineer.

Unless shown oftherwise on the plons, the following conditions shall be
provided for:

Transverse joints will not be permitted in Simple Spons unless approved
by the Engineer. For Confinuous Spans, transverse joints may be located
of obout the V4 point of span. If the deck is placed over conlinvous steel
or precas! concrete girders, the portion over the supporfs shall be piaced iost
Longitudinal joints shall be located ot the edge of o Ilroffic lane unless
otherwise permitted by the Engineer

For decks supporied on Precas! Concrefe Girders, the Infermediate and
End Diaphragms shall be ploced at least five days before Ihe deck.

For deck supported on structural steel, the crossframes for the enlire widlh
of bridge shall be in place.

Reinforcing stesl shall be continuous thru olf construction joints.

§-08 NVid

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BRIDGE DETAILS
NO SCALE

[BO-5

Return to Table of Contents
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L %axilyrly

Door stiffener L.

Front face of wall.
L% * 1 r

SECTION E-E
HASP

Door stiffener L

Frame L — =y

v
/s

SECTION D-D 35" Dio. hole

N
N

L\ 13g ¥t ® Y
I/‘ l,ga 1%* %

7 2

SECTION €C-C

DETAIL

4" min. hord board
smooth side down over
exponded polystyrene

PROTECTION OF HORIZONTAL POLYSTYRENE

/grf;:s of expanded polystyrene
against which concrete is lo be ploced

shail be faced with hardboord.

4" min. hardboord .

PROTECTION OF VERTICAL POLYSTYRENE

BRIDGE DETAIL 13-/

BRIDGE DETAIL 13-2

L 2% x24ly - door stiffenar

L2pr2iis

%" 15"t
chamfer stud
0./08"galv. 7 connector
of et L @/2%
door 24"

oisT| county | moute

POST_WILES Hsu: T[0T
TOTAL PROJECT sno A%
REGISTERED CIVR ENGINEER

July 1, 1992

PLANS APPROVAL DATE

Front face of woll

0" max.

.

40" min - &

£\
P = i e

20"

SECTION A-A

———— %" Steel blind rivels at 12" ctrs. max..

IS~ 4" fixed pin butt hinges
2 req. for 40" opening
3 req. for larger gpening

'als

— See “Hasp Detoil "

2-%5:20"
( tea face)
bent galvanized sheel

/’@" 48 £0.108"
P
452

ACCESS DOOR

BRIDGE DETAIL 13-3

w(>]"Z

SECTION 8-8

€1-08 NV1d

Note: Golvanize frame ossemblies and door stiffener
angles after welding and fabrication.
Atrach door stiffener angles and bent sheel fo
steel door with blind rivefs.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BRIDGE DETAILS

NO SCALE [B0-13
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ois1] county | ROUTE | 1ot PEsacEr

REGISTERED CIVE ENGINEER

Y rs 1q July |, 1992
'__. PLANS APPROVAL DATE
*510t 6 . “6 tot & ; € pie
W 6.5 wire W8 wire ’
Nzt 2% @
SECTION A-A4 SECTION 8-8 T € Lood Test
O L Fite G N
“ % 5 € Grow ¢ Load Test Pite Growp
* * Pile cutoff i - N ! ﬂ 3"
» * for festing ~ Vs
3 [ P— N | T
.2 ‘g r E’ ® . Optionat coupler— t
. ® ! NE N Spirat wire =
3 b x| Curoff g ; h Ff
Ny " F Cut-0
H 4 Ys line [ _ 1« { e \_,QJ s !
— 7 3 —EE= T4 = 5 -
Bottom of foo;ram of, ﬁ = ® ’
footing tng — LY
ke =T = g
o Longitudinal | .
0 : "'?) 3 @ "?, K3 reinforcement — L /- 13" 1S steel rod, \- 2- 14" HS steel rods,
& E &8 / passing through 13"® hole passing through 112" ® hotes
< 8l N St in 7"9x 2" HS steel plote in 8K 2" HS steel piate »
— E. § § L E § : S and anchored with hex ond anchored with hex nuts pe
5 IS
33 8 sl L UL nuts o
3 ® F| 8
A ) A EIR H N N g
s o2 8 H c
no o S8 wo £ 3 ; | 45 TON and 70 TON 100 TON DESIGN LOAD )
N 3 o § ¢ 43 TON and 70 TON.
efen § 9 e 8 §ls DESIGN _LOAD S SRS SRS -
* < 4 2
= RR = K ANCHOR PILE CONNECTION — SECTION ¢-C >
N e 4
- 2§ a 208
NE 38
58 S°© € Ancthor pite € Load ftest pil € Anchor pil
inchor pi test pite nchor pile
©| o \1 . q ) § q w
L < d Q) L Space in accordance with plan details N
Top of ioad ftest pile Pite cut-off J
' L L 10 be smooth and level for testing (]
[

ELEVATION ELEVATION
45 8 70 TON DESIGN LOAD /00 TON DESIGN LOAD
% o " = 1o

* @ 2 ot option of contractor

%% Extend at 2" pitch to fop of anchor piles and load ftest piles. For longituding!
reinforcement for anchor pites and load test piles, see "Load Test Pite Group"
defoit .

NOTES:
Reinforcement exfending into footing shall be hooked as required fo
provide clearance fo fop of footing.

Lapped splices in spiral pile reinforcement shall be lapped at least 8O wire
diameters . Spiral pile reinforcement af splices and af ends shall be terminated
with a 135° hook with a 6" 1ail hooked around a longitudinal bor .

Piles sholl be extended only in accordance with defails shown in the
Project Pians .

Cut off pile affer tesling H
to provide embedment in
accordance with plan

details .

*5 tot 8 ( full length of pite )
for 45 and 70 ten design foad
piles.

*6 tot 8 (full length of pite )
for 100 ton design load piltes

*5 tot 8 (%3 length of pile)

for 45 ond 70 ton design load piles
*6 tot 8 (&/3length of pite)

for 100 ton design foad piles.

Place partial length reinforcement
in top of pite.

ANCHOR PILE

#5 tot & for 45 ond 70 ton
design load pite.
*6 tot 8 for 100 ton
design load pile.

}

Bottom of
footing
3\

I

Length for payment

H T
i || l
2" typ 11_: _u ¢l '+
ANCHOR PILE LOAD TEST PILE ANCHOR PILE

LOAD TEST PILE GROUP

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

16" CAST-IN-DRILLED-HOLE
CONCRETE PILE
NO SCALE [B2-3
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PPI4x 0.134 Closs 45=PPI4 x 0./79
Closs 70=PPI4 x 0.250

5 tot 6 #5101 6
SECTION U-U SECTION V-V
Maridrel driven)
3
2 i
N )
t RN
o @ | sfee 11 1%
G- :!\J?___EES“‘_ ki
v '§ =1 T
! |8 st $
oR HEE o SEREIY g
N i S @&‘-!z%?éllls §
o ETH =
- & 3 of slsmmr
il g § m§=§% NI
N &3 53
. i3 53
@ Ui |8 &
Ok %N °
g mox_ |\ %" mox. N
%" min £ ;’m%’:r”a;‘:‘:n%mj %" min. £
ALTERNATIVE V" ALTERNATIVE "v"

Class 45=PP/4 x 0.375
Closs 70 =PPI4 x 0.438

Precast Prestressed |
Concrete X

Pr = 100,000 ibs. mi.
4 strands, min.

SECTION W-W. SECTION XX

*#7p be in place
when pile is cast.

——

i
1

Notes:

L Delalls are the some for boih Closs 45 and Class 70 plles
unless noted otherwlse,

2 AN minimum diamefer pipe extentlon (Hckness = 017"
mintmum for Closs 45 and 0250 minimum for Closs 70)
may be used at the tip of Alfernative “Z” when toper Is 30
or more In length.

3. For steel shelis ond pipe pliss (PP) shown, the Contractor has
the aption of substiuting plilas with equivalent cross section,
woll thicknass and section modulus.

4, Pile reinforcement and steel plie anchor reinforcement extending
Inta @ fooling shall be fooked as required to provide clegronce
10 10p of foatlng. Piles shali be extended only In
accordonce with defails shown elsewhers In thesa plans.

5. Lopped spilces In splral plie reinforcement sholl be lapped 80
wire dlameters minimym, Splral pile relnforcement ot spiices
ond at ends shall be terminated by g 135" hook with 6" loli
hooked around o longltudinal bor or strand.

6. & clearanca fo spirol reinforcoment sholl be mainkalned If
sectlon used Is farger than the minlmum sectlon showsn.

7. Maximum cut~off length of the top of the Alternative “X” and
Alternative Y~ Plies Is 100",

DESIGN _LOADING

v P E £
v
/—ij : §_ [N tw
8% X
X _L—f\? D83 -\—?
T N
5 SR
N q %y 111
with concrete :g g‘m | i1 o
SRS 3
N M x| 3
jI s by g
g .§. | T‘“ & 3
& 3 § H
51 3 5| 3
§ K] " g &
g @ %
S g
N &
3 .
8 z00——_JY
P
ALTERNATIVE 'W" ALTERNATIVE X"
X% wi ot 2 may be substiluted
PRECAST PRESTRESSED PILES T

Py = Prestressing Force If section used is larger thon 44 mox.
the min. section shown, then
‘B shall provide 700 psi min.

SQUARE GROOVE

Concrala Strength: t'c @ 28 days = 6,000 psi (Alternative 'X")

3
5000 psi Alternative"Y") X7
£l @tronsfer = 4,000 psi
4 Backup plate

SINGLE VEE - GROOVE

Class 45 =45 tons

Closs 70= 70 tons PILE WELDING DETAIL - BUTT JOINTS

Noftes:

1. Single Vee-Groove and Square Groove
permitted for ali positions.

2. Single Bevel-Groove permilted for

* horizontal joints only.

shell

*/2 2" pon-tapered

min.

min.

min
@

\

"

Length for gayment
Frecast prestressed concrefe

ALTERNATIVE "

SINGLE BEVEL - GROOVE

SECTION 2-2

*Maasured out 1o out
of corrugalions,

L

=
i Y 3 N
\I ; e . Cutoft e

.
Sl

¥
-3
g
o TR
&
] £
% max W11 S
ma.
mao T Y

Corrugoated steel shell filled with concrete

1\.1 10" min

nyn

ALTERNATIVE Z

*¥YE Wil gt 2% may be substituted

2" holes

53 A3
L5-:I EBoflam of

footing

il

STEEL _PILE _ANCHOR

oisT] counTy | RouTE |

REGISTERED CIVIL ENGNEER

July 1, 1992

PLANS APPROVAL DATE

#9 with standard 90° hook,
total 2 (bundled) grovted
in 3" dia. hole cast or
drilled mto center of pile

+|&
Z

‘als

1,

#5x/8-0" tot. 6 instead of
#6 x20-0°", total 4

ALTERNATIVE PILE
ANCHOR FOR
PRESTRESSED PILES

§-c8 NVid

3" for concrete piles
5"for steel piles

/"Lawesr mat ’Ao/ reinf.
4 \ Cul|aff tine 3.

- i L iinin W |

Plon footing e>] j e>-

elevation ©
Pite type to be as designated elsewhere

PILE EMBEDMENT

Steel piles, except for Aiternative W'
o be used only when shown on
plans or permitted by the Specil

Provisions

CLASS 45 AND CLASS 70

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PILE DETAILS

NO SCALE B2-5
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oist| county | Route | qoror pliee s AL
T+ Yo" max Precost Presiressed ¥ 1 I I
Precast Prestressed Concrete
PPI4 X 0134 Class 45C PPI4x 0.179 Conerate ——_____ ir- H 3 ” _ﬁ’ﬂz_‘ &
Class 70C PPI4 x 0.250 14 ) & %5 x 204 0" min. 3 5 10t 6 REGSTERED Cvi EvGREER £
[
Fr 100,000 [bs. min. h !/ Ry . fol 4 % & N J g
. . y 1,
4 strands, min ———— + I' = _'? 5 s n.i lrnl&?v?uz DATE
N ' T3 mar sy 20t 0%min. o ¢ F4=130,000 Ibs. =y s
51016 5 tol. 6 e 12min tor. & ¢» 4 strands, min
SECTION U-U SECTION X-X SECTION Y-Y SECTION Z-2Z
(Mondre/ driven) —w - * Measured out to
b To be in ploce when out of corrugations *9 with stondord 90° hook,
- pile is cast. - fotal 2 (bundied) grouted
5 3 3 3 3 in 3" dia. hote cast or
& £ Iy B 3 drilled into center of pile
332 Ne B RE P e !
\",: 5| * 5| ® D alddiad NH
3i< i sle 1Y Sle__ty e 1% Sl i
Sls @~ 0) BN - ol |-~ 11 Y 7P &t INE 2 SN ¢
NEY | <a Nyl T|x Ha\ “qx REERS mﬂlllx [ Cutot tins
Ty Tt vv— v T ——— == vr———— — == (et T ~| 7 _——
[ EE iRl SERER
. . Tl o [t N G 3k 8 (E
(S 1T ] s »o8e i §| ocrogonat or IS lll r s > N + 8+
o ik = 5 NE FESES §| eircutor sectio |R 1IN s * 6@ s Z
@N U 3 § 3 § 'E¥] ” x| §| optionar f/'”; a8 xd 3 H
§ S - s Y
4 A g S § < Ll il . j vt {IN N HIR
o 8§ 2§ T Tl LT 8 R
T IR 5 ® [ 3 af 8 Q3 7
I &3 N 8§ 8§ " 8 3 2 =
! : § 3 NN " 3 § " < s €] < H // o
I g ¥ g 3 B S § S o
© 3 . S % [
o L 3 % S| £ @ 3% @ Sy % me § v i
i 3 < 8 ~s in 4- SR Sx18" g01. 6 instead of "0
%' max. 2 $ o 8 * N 3 6 x20°0" total 4 I~
R & 3 @ @ < 3 § 3>
i - | Y % Y § ALTERNATIVE PILE =
Alternative tip shape . Lo t 1 T e s = ANCHOR FOR
of option 0/ \ " ar option of Coﬂtmclor/ \ T I ’n;l __I 10" min. e
Contractor. 3 min. R %' min. & PRESTRESSED PILES ter]
ALTERNATIVE “U" ALTERNATIVE "v" ALTERNATIVE "x" ALTERNATIVE "y ALTERNATIVE "Z" R
* %% Wi ar 2 may be substiruted A

NOTES:

PRECAST PRESTRESSED PILES:
Py = Prestressing Force If section used is larger thon
(after losses] Mo min. seclion shown, then
“Ff' shall provide 700 psi min.

1. Detallsmmesemebrbomclassdwwclm706pﬂm
otherwise.

unless noted
Concrete Strength: fo @ 28 days =6, ooaps, (Aternative "X ")

2. A 10" minimum diameter exiension (thickness =0.179"
mmmum for Class 45C mo 250" minimum for Class 00 psi (Aternative Y *)
&m 8y be used at the tip of Alternative "Z" when taper fei ﬁ!lmnsfnr4000p:/
is 30" or more in length.

3. Pile reinforcement exiending into beur? shall be hooked as

8. Maxlmum wl—aﬂlangth at the

DESIGN LOADING

Class 45C = 45 tons
Class 70C = 70 fons

required to clearance to fop of
extended only in accordance wih details
these pians.

4. Lapped spiices in spiral pile reinforcement shall be lapped 80

wlre dl eters minimum. Spiral pile remlurcsmanl at splices
at ends shall be terminated by a 135° hook with 6" tail

hooksdaimndalor\gnudmlbaruww

looting. Pllssshallbe
shown elsewhere in

5. For steel shelis (PP} shovm, the Conlroctor hos the opfion

subsmu ngptlssmmxu

6. Ali concrete in 'les shall comain not less than 752 pounds of

7.2 shall be ined if

sachonusedlslnlgsrhandwwﬁmmmsmanm

1op of the Altemative *X" and
mative *Y" piles is 10-0".

3 'Embodmmr\

¥ % k¥ Wi ot 2'p moy be substituted.

Lowest! mol of reint.
Cutoff line

SRAVEME!

£=— £33

Plon looringj
slevation

PILE

[ P Y F
v .}, -

‘0!

EMBEDMENT

STATE OF CALIFORNIA
DEPARTMENT Of TRANSPORTATION

PILE DETAILS
CLASS 45C AND CLASS 70C

NO SCALE [B2-8
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osT] cownty | Route | rora eRoseer E: sr?;:‘v"s
L( Ancho N L REGISTERED CIVIL ENGINEER
: nchor pile L€ Anckor pite l—& Anchor pite \l-—€ Load test € Anctior pite = € tLoad
h—— 1w 304 pite group ( € web of pite test pile group ;JL':L.s iww‘\g??uue
Pile cut-off v 7 » 1" " L
F 7 Pife cut-off 4 174 3
for testi ) I’_/k for testi -1 _’l I~ -
_[ fin T q\f [ for testing ! 7 e pite cutort L | 344
+—— Qptional © 136'% 64" slotted 1 Cope pile q\b | for testing
coupler tote near side 5 near side and %I | 1 '
— Spiral wire and far side hy for side L | 1416 « 6 Y stotted % Cope web of pile
Lo rotal 4. (10 be AR ﬂ T hote near side
/rngfl’ Q‘ul a(rer the pite 1] and far side, R=1"
G is driven) ! total 4. (10 be
g I cut after the pile
: is driven)
—t in L
1- 138"I HS steel rod,
possing through 1%4"# Note:
hote in*7"¢x 2" HS Aligr;menr of slots shall permit o SECTION 8-8 SECTION C-C
steel plote and anchored ” Cww R 1Yg x6x1'-8" to pass through
with hex aufs. *&"P for Alternative"X pile porottel to & Anchor pile.
"y 0 oow
ALTERNATIVE .U.. ALTERNATIVE "X ALTERNATIVE “w* STEEL PILF
ALTERNATIVE "V ond
and ALTERNATIVE “Y*
ALTERNATIVE "2 "
ANCHOR PILE CONNECTION (7))
| Spoce in accordance with plan delails -
[+
50 160" or s pile tength 5125 i tength Note : ! ™\ /4 € Load test pite group A
) x &3 pile length, - . - - i
*5 tor 6, full whichever is greater, tot 6 . tot 6. Place at top Pr= 140,000 ibs min f‘;; "';’,‘Z’e /’”fle;" féf":g’;”":’;‘; " \ o
length of pile Place at top end of pile. end of pile - / 4 strands min € Ancher pp”e ‘and € Lgad =
test pite PLAN 9
. € Load test pile € Anchor r4
* tor 4, tull *g tot 4, full N serrat € Anchor pite Jop of load pite Pite cut-off
Spirat tength of pile length of pite Spiral test pile to for jes/m? o
Spiral Cut off pile after testing be smooth N
w0 o wpu wpu e 10 provide embedment in ond tevel N
ALTERNATIVE U ALTERNATIVE "V ALTERNATIVE "Z ALTERNATIVE X ALTERNATIVE “Y accordance with plan ! K |
detarls ————————— Bottom of LY ©
I U \soting U AN - R
NOTE: HS sleel rod not shown. SECTION A-4 | §
After completion of fest, #8 longitudinal pile ANCHOR  PILE N
reinforcemant may be cut-off at the level of ' 1 A ' )
final pile cut-of. 3
L R
)
NOTES: T ‘ﬁ == ki
1. Details not shown shall be the same as shown on Pile Detdills - 3. The Load Test Pile shall be as detailed on Pile Details - Class ! |
Class 45, Class 45C, Class 70, and Class 70C of the Standard 45, Class 45C, Class 70 and Class 70C of the Standard Plans,
Plans. except that of itudinal reinfe T and
spirals shall start at level of pile cut-off for testing. - . P E—
2. The spiral reir for the A ive "U", Alt " ANCHOR PILE LOAD TEST PILE ANCHOR PILE
", and Altemnative"Z above the final cut-off shall be of the 4. Maximum permissible fensile force per anchor pile equals 175 Kips. _ELEVATION
same size and placed at the same pitch as detailed for the top
of the pile on the Pile Details - Glass 45, Class 45C, Class 70, LOAD TEST PILE GROUP
and Class 70C of the Standard Plans.
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
NO SCALE l B2
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REGISTERED CIVIL ENGINEER
July 1, 1992
H=30" PLANS APPROVAL DATE
Layout Line —7 J For design limits of surcharge
Bar cut-offs may be varied , we' ! [~ and slope see
/ in increments of &' H:=28
Use Reinforcement for H= 16" 18" 20 ] Gutter £
I Top of Wall. H=26" T g Gutter Efev. or
Toe of S/o“pe T ?] ’ / Toe of slope intersection
§ N & , L Appropriate details of fop of
N = e K H=24 L 3 wall are shown elsewhere.
kl?é OIS g .
E ol& /& Top of Footing Hep2' g & .[‘m Const. JO bars
ol N - “ Toes | £
R ? ing Li , K N G @18 ®
2 @/ona/ Footing Ling H=20 § N N % 2 Q
7 Q N L—T] .. .
RS i N L1 3 i)
2 o 2 I Lay(;u/fI L/ﬂe-? H=18" ’;/' o . r N ¢
N ! L Exterior foce __~ Short (B 7 i 75 : ‘ : _Jk
- HetE' L1 75" /53 vertical - | / A’ “4@/8 .@' R
TYPICAL LAYOUT EXAMPLE L ] e @ % @182 jap splice 3
e Batter Backface / with @ bars «
o , (203 o (503\  Hea' T ‘ Ly
For joints required, see a . §
BTNV o c 8 g
He12" §© ' N
ol "o e » N o
" Y e <
0! ’/r A e $ Zctear . |2 ctear 457 PILE _FOOTING SECTION : -
Number above (©) bars 96 N Heq'Thy H=22' &) {v]
indicates distonce from . . || L N
top of footing to upper H:8 g b T | Short @ LS srort © L
end of (T) bors. ,.g|\ | /;f " s |t weto'mate |, Construction joint o
H6 ,\/C e el 1ol ] LT Stop @ 11205 / Bundle bars —ee— *4 @ /8% lop splice ., u
L | LAt150 ‘ /__ﬂ/-‘“ AL for H=28"and 30" with (@bars. Const Jt. |8 >
o b1 8 o ) =
Heg L+ | L N 41 @.) / ( @\ H I
|4 L | (Bundle < » y L
L1t bors 3 P I P v 7'3
~ 4 ot 8 | T g (e}
) 7 o ) 0
N I ¥ T I 1
i I MY o~ q / 5 “ew”’ ;E : -
wsBlyavallvive A | R L G = 10 §
P o ol L o P T T ] .X 7 H ) > /10" for 912 7. . | N
ELEVATION 7" 6 \: H=/2 3
TABLE OF REINFORCING STEEL DIMENSIONS AND DATA S5dia i | 4 §
Design H 47 6" 8" 1 107 27 147 /67 * T 2o’ | 22 " T 26" T 26 1 307 7 W4 for H=1O 8
W szl a2 52" 62| 727 80" | 907 | jo'0r | 107 | 1207 | /5°3" | /4°37 | 155" | /6 9" i 2 Gonar Koy \Wo3tarriziz 45T PILE __FOOTING SECTION N
C 0" 14" | 1-8" | 2~0" | 2-4" | 2-8" 3’-0: 5'-4’; 387 4:-0‘; 4’-5‘; 4:—9: 5'-’/‘; ”5 -45 c I 8 H= 24" Thru H=30' by
] 22l 2tigT 3767 1 a-2 | aXig7| 5747 1 6-0 68, 74 1 6:07\8rio7| gr6 T LIgigTliriar L4 Reinforcement detailed is to be ploced in addition P
F Spraad Ftg. | 12" | /~27 | /“2” | /=271 I"2 ZAC. Sufl VA Sl AT Rl W AT =6 Y] iy %2 2747 | to that shown for spread fooﬂn;/mlp//es not 9|
Batter il |tz |ve. 12 |ve 12 V12 |ve-ig |Vei2 Ve 12 (Ve 12 | 12 5412 3412 (34712 |78 12 shown, see Pife Layout on ofher sheefs.
e oo | nomez e Tl SPREAD FOOTING SECTION ' :
[ @ éoss Fa@iE® '@—_/Em_?_“@lé:” EE@E #EC 14 a1z KIEE), 1wy Of |
bors_ *5@/6F5@ I8 [P @16 |75@9 ["6@ 9 [FI@15 P IO [Fo@E i@ i0 Wi®8 WI®7 WIP6 WoeskiAODET NOTES:
bors __P5QIERS@ /8 M @6 F4@9 5@ 9 e @15 FE@I] [#9@ 8 [10®@I0 [#10@8 7 Ho@s F @8 ¢ . ) )
Torol bars 6-%6|6-%6 | 6-%6 |/10-*7 |10-*7 |[0- 27 |[0- #7 | 6-%7 | 6-%7 | 6-87 |4-#7 [ 4-#7 | 4-#7 | 4- :,Z For details not shown and drainage notes see
Total @ bors 4-F7 | 437 | 4- %7 |4 #7 | 4-%7 | 447 |a-#7 | 2.47 [2-#7 |2.# -#7
2’?&;/ & 19 22 25 28 33 4.0 2 53 £ 5 77 26 2 Quontities do not include the woll portion obove "Gutter
Toe Fr kst | 1. - 35 - 43 46 49 - Elevation” and are for design purposes only.
unfn{ned Toe Pr kst | 1] 15 20 23 27 3.3 36 4.2 47 1 55 59 65 7.1 75 For pile footing Design H=4'use same footing dimensions
i{’}‘g’/ as Design H=6"
l/‘/v/u;td Toe prasst | 1.3 1z 21 25 29 3.4 38 4.3 48 54 58 6.5 72 75
stope
Spread |steel s/ft] 18 22 28 37 57 &3 105 /55 | igz 249 | 307 | 409 | 449 | 507 STATE OF CALIFORNI
Footing [Conc et/ | 89 | 125 | 163 | 202 | 254 | 307 | 346 | 407 | 450 | 52,/ | 633 | 770 | 86/ 1048 AR OF © L ‘; A
Steel bs/f| 30 34 4/ 70 84 /16 140 /179 217 273 | 326 [ 429 [ 469 | 528 RANSPORTATION
Pite 9. |cone ct/ft | 10.2 27 16.7 208 | 252 30./ 348 406 | 457 537 647 786 899 |/107.0 RETAINING WALL
§ Denoles o bundle of 2 bars TYPE 1
H = 4'-30'
NO SCALE B3
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osT] comnry | noute | rorat phgieer H EEN
REGISTEREO CIVHL ENGINEER
July 1, 1992
/,_1 " PLANS APPROVAL DATE
7 For design limils of surch ond slope, see
Bar cut-offs may be varied Loyout line or design limils of surcharge
, . /. in increments of €
Use Reinforcement for H =, 32" | 34 36, oo of Woll
Toe of Slope—| op of Wao .
£ | e
L = x —
8 = ol >
N N
|3 i o %E Gulter Elev_or
+ N
ét ) :l 0P of Footing 4@ B Toe of slope intersection
—bI T H Appropriate detoils of fop of
‘E {(pfla/m/ Fodling Lit woall are shown elsewhere.
- T
. T 1 ;;} | ’/@ bors
Ml ! o 136" long
o Layou! ling ——~ &) 130" lo
s B [ .{g Z //2‘ 9" ,0"4
= B - l 1 " @ 18 —
_—
TYPICAL LAYOUT EXAMPLE f A
I -
For joinls required, see a /@ 4@ 18|
x
s
3 2% (2]
L N )
HE S ©
S | It —Short © Short @®
q 9 q 2 E Y Construciion foinf — 9
<l fe | Q1] § -
NN | z >
o o) 9 -1 Exterior face—] \|— Construction joint 10" =
REYES Verlicol —
E § § ) Bundie bars in groups of 2 4@I82,lop sphic 3
v;:,, 2 at spocing shown. with @) bors &
Q| 9 30l P 4! . L]
R 7 e—F N i N ©
+
TABLE OF REINFORCING STEEL i S : Y —7 ~ . |
DIMENSIONS AND _DATA 1 “ l J‘ A i T/ l\ﬁ ( 3 N
- T G o W
Design H 32" 34 36" Bundle (©) bors < {
[ 183" | 19°3" | 20-3 @ spacing stown /L \l e oo = &/I . .
] iZ-5" 1i3-0" | 13-87 . ) 45 dio. 2 A’ 3
F_Spreod Fig. Z-Ig 7-.23 ;3-/7 75" 8l 7% ws3 N G s
Batler 7. 7, : [y 9|
[ @ bors 5@ /5 [#7@ 17 2701 LELEVATION c 8 3 . 8 — &
bars ‘9922 *IOEV2 :9 772 v g w s
@ bars Mos7%e §1%/e 8ls §1%ie772 § - § =
s 9877 §TT088% § 496772 3|
Tolo[Q bors | 9.7 L' 4-%7 | 4:%7 SPREAD FOOTING SECTION S 45T PILE FOOTING SECTION %
al;/ W’Z‘fm & 22‘4.; 227 77 2.}/ g g Reinforcement detailed is fo be placed in addition
e 3 ] G| o that shown for spread footing. See File Layou!
fevel |V Comp k | 59.2 66.5 744 L hasr
vo| e Pr k4l 6.3 6.8 7.3 .
27 |H Comp k| 36.6 4/; /%J_
ited|V_Comp /. K72 02.6
NOTES:
slope [Toe Fr. 77 &4 39
the:1 (M Comp k) 293 328 36.3 For details nof shown and drainoge notes see
timited |V Comp k| 66.6 74.5 82.9
;/aped ;‘f’e 7 Vs’ 3 67 392 56%47 756/% Quantities do not include the wall portion above ‘Gutter
preod |Siee, = jon” for desi ses only.
Footing |Conc. cl/7f| 1294 | 147.8 165.7 Elevation” and ore for design purpo fy
Pite  |Steel ibsAt| 5903 | 6943 779.0
L STATE OF CALIFORNIA
Cooney oo et 0| 1202 L inze Linid DEPARTMENT OF TRANSPORTATION
¥ Denotes a bundie of 2 bars. RETAINING WALL
TYPE 1
. [
H=32"-36
NO SCALE B3-
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Use Reinforcement for Hz_ 6"

REGISTERED Civd ENGINEER

July i, 1992

PLANS APPROVAL DATE

}—Top of Wail
Toe of Slope _OP

F_VL
\\/
\
\
'Y
\ =
6 "max )\
A\
\
6 " mox,

S E
X W, o -—Top of Footing
\W Optional Footing Line
N Y+
KRy 'L &)
Rk Loyou! Line-—y ol ©
we o | §E

Bar cuf- offs may bs voried
in increments of

\ < case 1 e
i 2" Surchorge =" cAsE IT
p &
Layout Line-— ot -~ 24 Slope untimited
— o)L %
Gutter EI or TR R Gutter £l or Toe of
Toe of siope Piace woterstop—— 1 || pe intersection
#4818 —\g intersection as shown when required & 1
Vertical —==ff {7 -
o—Ii ' x
o |
N ] / | /-0 | N
o[#4 @ 36— i 2
# ~ B
'%1 2'clear 2 cloar I Q @8 @8
Q
Short ©~] | L
1143 —Construction joint N | _—Construction join!
H { 0 bars 6 bors
Srop @._| ?3 2" A i 4 bwlle
Y of
H-80P M NES=ub | . ; =
= T .
sl S M 2 ol
R
X . #4 Tol 7 Bocktint sufficiently fo prevent “ ] #a@/8] | ‘I
Op/!(/am/ Eiey ponding. To be done affer removal H ; o
e W3 of wall forms and before o ?
¢ 2 backfiling behind walfs. DESIGN o b /e 8
w For drainage notes and other details, see ‘ s W T
3
SPREAD FOOTING SECTION % 45T PILE FOOTING SECTION
Place concrete in loe against undisturbed ()&, Reinforcemen! delaifled is to be ploced in
material, except as permitted by the Engineer. addition to that shown for spread footing. All
piles not shown, see Pile Layoul on other
sheels.
For pile footing Design H=4 use same fooling
dimensions os Design H<6"
Quantities do not include the wall portion above "Gutter
Elevation "and are for design purposes only.
TABLE OF REINFORCING STEEL Nombers above @ b sz
imbers above ars 2
DIMENSIONS AND DATA indicate distance from
Design H 4 6 8" 0" 727 top of Iaofmg to upper ,
W T2 | a2 | 52" | 6-2° | 7-2" end of © bars. H=l0
[4 7-o" | 4" /g | 20 | 2-4
8 2-2" | Z-w0"] 36" | 4-2" | 4-i07 H=g'
© bors |#5@18|#5@I8 (#5011 #6093 |#707% He'
@ bors_|#5 @16 |[#5@18 |#5 @ 22|47 @16 |#6@/5
Tota! bors 6 - #6|6 -#6 | 6 -#6 | 10~-#7 | 10-#7 .
Total (1) bars 4-#7_|4-#7 H24 G)
CASE I-ToePress.psf| 1590 | 1930 | 2240 | 2550 | 2840 T 4-0°
CASE IT- Toe Press.pst| 1060 | 1460 | 1860 | 2280 | 2700 | For |l -7 M LHAL oo @
Spread | Steel lbs/f! 17 23 27 46 70
Footing | Conc CF/ 7t 8.6 1.8 /4.9 817 213
" Steel Ibs/ft 27 34 38 75 101 T 2 W[ | U O 1 % 8 P
P F9 e e | 9.9 | 19 | 153 | 168 | 222 Lo | p warAl

7%’
_ELEVATION

TYPICAL LAYOUT EXAMPLE 7))

- 4 fso3) 4
For joints required, see a U
v

-

>

=

Lol

ot

&

NOTES
Design Conditions

Design H may be exceeded by 6" before
going to the nex! size. Footing key is
required_excep! when found unnecessary
by the Engineer. Special fooling design is
required where foundation moterial is
incopable of supporting loe pressure
foads listed in table.

Dssign Date

fc <1300 psi  rec= 3250 psi
n=10 earth = 120 pcf

Case I Egquivalent fluid pressure = 36 psf mox for

determination of toe pressure. 27 psf min for
determination of hee